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LEADERSHIP IN A DYNAMIC 
SOCIETY 


HERE is a striking parallelism of thought 
between the address on “Science and _ its 
Changing Social Environment”’’ which Prof. P. W. 
Bridgman, of Harvard University, delivered to the 
American Physical Society on January 23, and that 
of Mr. Herbert Morrison to the Yorkshire Regional 
Council of the Labour Party at Leeds on April 3. 
Prof. Bridgman’s opening remarks on the relations 
of science and society, with his insistence that men 
of science should not acquiesce too readily in the 
implication of social responsibility for their dis- 
coveries, because society is the servant of science 
even more, and in a more fundamental sense, than is 
science the servant of society, are a challenge to 
lucid thinking in a field where terms are by no means 
clearly defined or precisely used. Even more funda- 
mentally he directs attention to a danger referred to 
by Mr. Morrison, of which many scientific workers 
appear as yet to be unconscious. 

In the long run, it is true that society is a better 
place for everyone when there is intellectual free- 
dom and encouragement and flourishing activity in 
pure science. Prof. Bridgman urges that now is the 
time to insist more than ever that society must 
conform to the pattern of service to science. He 
suggests that changes now taking place are worsening 
the position of those who think as compared with 
those who do not. Social institutions are changing 
rapidly, and if society is to become a place where 
intellectual activity is encouraged and intellectual 
ability prized, those who think must fight for it. If 
they do not, we cannot assume that society will 
evolve so that the individual will be allowed to 
engage in independent intellectual activity. 

Prof. Bridgman enters a sturdy defence of the old 
American conception of democracy as equal oppor- 
tunity for ability to rise to its natural level, and he 
challenges outright a social philosophy that attempts 
to set any upper limit to the value of the contribu- 
tion which a man of unusual ability can make to his 
society, particularly in time of war. Our conviction, 
he says, has not been strong enough that a society is 
a good society in which intellectual ability is prized 
and rewarded. We are passively accepting a change 
in the economic system by which the relative position 
of all intellectual workers, including the scientific 
worker, is being debased and in which assurance and 
commitments made by society in the past are being 
needlessly scrapped. 

In facing this situation, our primary task, Prof. 
Bridgman urges, is one of education. We must make 
and seize our opportunity to proclaim our conviction 
that a society in the long run is the best society 
where those who have the ability are given every 
opportunity and inducement to practise the pursuit 
of truth and of understanding. We must teach our 
youth a social philosophy which recognizes that 
society is &@ means and not an end, and we must 
give them a technique by which they can discover 
those ends which they can accept with intellectual 
integrity as making society worth while. 
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Prof. Bridgman’s views will no doubt meet with 
some criticism, but there are many scientific workers 
in Great Britain who will welcome this outspoken 
appeal for clear thinking. At least we owe it to our 
American comrades in arms to understand the trend 
of their thought in this question of international as 
well as national import. The reflexion of so much of 
its thought in Mr. Morrison’s speech is the more 
suggestive for this very reason. 

Mr. Morrison’s address was concerned primarily 
with the relations between the State and industry in 
their threefold aspect of full employment, productive 
efficiency, and wide and fair distribution of the pro- 
ducts of industry. The picture he drew of some of 
the effects of monopoly in a substantial fraction of 
British industry in the period between the Wars, with 
the decline of real enterprise, of thinking, planning 
and invention, and a decline in boldness and the 
spirit of adventure, is no fanciful picture but a sober 
warning. It is uncomfortably reflected even to-day, 
for example, in far too many utterances of the 
commercial interests to be disregarded. 

“A case can be made for private enterprise,” said 
Mr. Morrison, “in appropriate fields There is a very 
powerful case for public enterprise. There is no case 
whatever for private unenterprise, for private owner- 
ship and control without the spur either of a free 
market and free competition or of real social purpose. 
. . » An industry which makes security its sole aim 
is a menace. Unless private enterprise is prepared 
to take the risks which are its historic function, 
private enterprise has no function.” 

That was well said, and the warning was needed 
if only as a spur to the fundamental thinking 
about the relations of State and industry, and the 
balance between public and private enterprise, that 
are required if we are to evolve the new social tech- 
nique or control without which planning may lead 
us into fascism and totalitarianism. Mr. Morrison spoke 
wisely also about this very question of control, which 
he visualized not as restrictive but, given the right 
methods and the right men, as constructive and 
stimulating. The dangers of restriction have been 
clearly emphasized in such studies as Dr. Hermann 
Levy’s “Retail Trade Association.”’, and it is a main 
purpose of Prof. W. H. Hutt’s “Plan for Recon- 
struction’’* to deal with and overcome these dangers. 

In the new controls to be developed, Mr. Morrison 
discerns four elements: expert knowledge of the 
industry, labour, expert knowledge of the needs and 
interests of the consumers, and the State. The 
essential problem is to devise the appropriate means 
by which these interests and elements can function 
harmoniously. The State, Mr. Morrison considers, 
should be represented by officers specially trained to 
understand and work with industry, whose duty is 
to watch the interest of the community as a whole. 
If they have a bias, they should be consumer-minded 
rather than producer-minded, in order to ensure 
efficient public-spirited control. Efficiency auditing 
rather than price control is what is required, and 


* Plan for Reconstruction : a Project for V in War and Peace. 
By Prof. W. W. Hutt. (International Library of ology and Social 
Reconstruction.) Pp. vili+328. (London: Kegan Paul and Co., 
Ltd., 1943). 188. net. 
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cost accounting should develop into a profes 
which should be the watch-dog of public i:tereg, 

Guided and informed in this way, Mr. Mors 
believes that our monopolies could be mac to 
the public need and to promote an expanding » 
not @ restrictionist economy. An industry whjs 
consciously pursues social ends can be invigorgs, 
thereby as much as by the spur of compet.tion 
the free market. He visualizes a place fy , 
ownership where appropriate, and a place for privy, 
enterprise also with public control, and resting yy 
and supporting national policies of social and indy. 
trial welfare. 

This challenge to closer and more constructiy 
thinking about the relations of State and industry, 
with its warning about the danger of a policy ¢ 
restrictionism, finds its reflexion not only in Pnj. 
Bridgman’s address but also in other quarters in th, 
United States. Much the same ideas, for example, 
have been expressed in the American periodiq| 
Fortune in different terms. Here reliance appears tp 
be placed on the enforcement of the anti-trust law, 
but the danger of restrictionism is recognized q 
clearly as by Mr. Morrison, and the objective 
essentially the same: an eaonomy in which freedom 
of enterprise is preserved side by side with the social 
control essential to secure certain minimum standards, 

The point is that freedom of enterprise mean 
enterprise and expansion, not restrictionism, with all 
that is inherent in the idea of adventure and willing. 
ness to accept risk. Without that spirit, neither in 
science nor elsewhere can we make the advances in 
thought and in technique that are essential if a nev 
world order is to realize the hopes that the present 
struggle has stimulated. It is not enough just to think 
of the opportunities which the general loosening w 
of our social structure under the impact of total ww 
undoubtedly gives us. These opportunities must be 
approached in the right spirit, seized and explore 
by creative and fertile minds, alive to the issues in- 
volved and willing to examine them and to turn them 
not to personal advantage only but also to the benefit 
of mankind. 

The great danger is in fact what Prof. Hutt refers 
to as the frozen imagination of statesmen ani 
officialdom, which refuses to recognize that the 
present economic arrangements and the ideas 
which they are based are antiquated and obsolete, 
leading to inequality, a substratum, of poverty, and 
insecurity. Under the cloak of a spurious superficial 
orderliness, due to imposed uniformity and rigidity, 
our productive arrangements have become increas 
ingly chaotic and unco-ordinated. Productive power 
has been withheld or exterminated in the interests of 
the private incomes of sets of capitalists and workers, 
while technical developments which cause capital 
values to fall are usually regarded as a threat to 
prosperity. 

Prof. Hutt argues cogently that security, peace 
and prosperity all depend on the creation of a new 
order from which the right to restrict production has 
been banished, and this belief is the foundation of the 
plan for reconstruction which he outlines in detail 
in his book. He would reserve for the State only 
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those basic functions with which the very human 
and fallible men who form governments can be 
trusted, but the planned system for directing the 
ye, under continuously tested foresight, of all the 
resources in the community, would give our demo- 
qatic institutions an organized transition away from 
the authoritarian and monopolistic influences which 
have been frustrating the forces of order and co- 
tion. 

This plea for both freedoms—freedom to work and 
plan for the full use of the resources of the com- 
munity in an expanding economy—is one that is 
not always easy to follow in its details, but as an 
attempt to invent or develop new institutions appro- 
priate to the needs of to-day it merits careful con- 
sideration. As such, however, it challenges many pre- 
conceived ideas, among them the functions and organ- 
ization of professional workers, and the chapter on 
professional security is one that claims serious 
attention from scientific workers. Dealing speci- 
feally with the medical profession by way of 
ilustration, the principles Prof. Hutt outlines are 
intended to be applied in the organization of any 
profession. 

There can be no question that professional organ- 
ization, however sincerely conceived as an attempt 
to maintain high standards of professional qualifica- 
tion and practice in the public interest, tends, 
especially in a legally ‘closed’ profession, to become 
unduly conservative both towards advances in pro- 
fessional technique and practice, and towards entry 
into the profession, as well as unconsciously to place 
the security and interests of the profession before 
that of the community in general. This is a natural 
and possibly inevitable tendency, and Prof. Hutt’s 
proposals represent an attempt to reconcile the in- 
terests of a profession and those of the public. He 
suggests a system of independent control which, while 
protecting established income rights, would prevent 
professional organization standing in the way of 
equality of opportunity and efficient services, open- 
ing the entrance to the professions so that the avail- 
ability of family income to pay for training does not 
act as a major selective factor. 

In what he says of the organization of the medical 
profession, Prof. Hutt has entered boldly on contro- 
versial ground, but the issues he raises must be 
frankly faced in the discussions now proceeding on 
the establishment of a State Medical Service; and 
the more general questions cannot be evaded by 
scientific workers who are concerned to make their 
full contribution in the task of post-war reconstruc- 
tion. Like Prof. Bridgman and Mr. Herbert Morrison, 
he should stimulate some fruitful and fundamental 
thinking about the relations of society and science, 
the mechanics of living in an ordered but progressive 
society, developing new techniques of social control 
to serve its changing and growing needs. The clash 
between freedom and control, individualism and co- 
operation, the deep paradox and conflict of feelings 
in the lives of men which is reflected in the institu- 
tions they set up to serve their purposes, is given 
fairly enough, though perhaps not quite so clearly 

as by C. I. Barnard, whose study of the functions of 
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the executive has a relevance here which deserves 
attention. 

The belief in the power of the co-operation of men 
of free will to make men free to co-operate ; that only 
as they choose to work together can they achieve the 
fullness of personal development ; that only as each 
accepts a responsibility for choice can they enter into 
that communion of men from which arise the higher 
purposes of individual and of co-operative behaviour 
—these beliefs, like Barnard’s further belief that the 
expansion of co-operation and the development of the 
individual are in mutually dependent realities, and 
that a due proportion or balance between them is a 
necessary condition of human welfare, are inherent 
in the views of Profs. Hutt and Bridgman and of 
Mr. Morrison. It may well be that in his keen 
analysis of co-operative systems and the structure 
and functions of organizations in such systems, Mr. 
Barnard has given us valuable clues for the evolution 
of the new forms of organization required to serve 
our new purposes, and for the failure of the old. 
Certain it is that we must heed his warnings concerning 
the disregard of informal organization, the recognition 
of the physical, biological and social factors in co- 
operation and the confusion of morality with re- 
sponsibility. The strategic factor in co-operation 
generally, he reminds us, is leadership. In the 
dynamic expression of leadership it is moral creative- 
ness, preceding, but depending upon, technical pro- 
ficiency and the development of the appropriate 
techniques. 


THE AMARAVATI SCULPTURES 


Amaravati Sculptures in the Madras Government 
Museum 

By C. Sivaramamurti. (Bulletin of the Madras 
Government Museum, New Series—General Section, 
Vol. 4.) Pp. xviiit+376+45 plates. (Madras : Gov- 
ernment Press, 1942.) 14.8 rupees. 


HIS work is essentially a description of those 

sculptures and inscriptions of the Amaravati 
Stupa which are now preserved in the Madras 
Museum. There are also important slabs in the 
British Museum ; and if they seem there to be as 
much out of place as the Elgin Marlles, some excuse 
may be found in the story of their discovery and the 
dissolution of the monument. It was discovered in 
1797 by Colonel Colin Mackenzie of the Trigono- 
metrical Survey at Amaravati, a town on the south 
bank of the Krishna some sixty miles from the mouth. 
A local landowner was found to be removing the 
materials for the establishing of a new town. The 
Muslims were also removing marbles for their mosques, 
and they appear to have taken care to efface all signs 
of idolatry from the slabs. 

The story of its subsequent disintegration is not a 
cheerful one. Nothing of the original stupa now 
remains, but a good idea of the form of the structure 
can be gained from the stupas represented on the 
carvings. The Buddhist stupa, a development. of 
the tumulus, consists, in its Indian form, of a solid 
hemispherical stone body raised on a low cylinder 
(in this case about the height of a man) and sur- 
mounted by a square structure called the harmikd. 
In the centre were preserved the relics, either bodily 





88 


remains or other objects of devotion. At Amaravati 
the whole was surrounded by a carved railing with 
four gateways, and it was chiefly this railing and 
the corresponding cylindrical portion of the stupa that 
contained so many of the carvings, scenes from the 
life of Buddha or from his lives in previous incarna- 
tions, as well as designs of free artistic invention. 

The stupa was described in a monograph by James 
Burgess in 1887, but Dr. C. Sivaramamurti, curator 
of the Archeological Section, Madras Museum, has 
now been able to do the work more completely, and 
especially to discuss the inscriptions in detail. He 
makes four sculptural periods extending from 200 B.c. 
to a.p. 250. The sculptures are discussed from two 
points of view. He first analyses the details of the 
scenes, the gods, animals, articles of dress and furni- 
ture, ornaments, arms, etc. This is the most original 
part of his work, and his own beautifully executed 
drawings in plates I-XIII increase its importance. 
There is no doubt that Western scholars have often 
been unable to recognize the nature of the objects 
in Indian designs, and this is the kind of thing that 
only an Indian can properly undertake. The author's 
knowledge seems to be much more at. home in Hindu 
literature than in Buddhistic, and it can scarcely be 
expected that he has always said the last word. 

In the second place, he undertakes to identify the 
scenes portrayed in the carvings with the events as 
recounted in the Buddhist legends. The two main 
divisions of Buddhism after the second Council, he 
tells us, were Thera and Mahasanghika. The school 
of the Theras is that now represented by the Pali 
Buddhism of Ceylon, and certainly with that we have 
nothing to do. He appears to identify the schools 
found at Amaravati with branches of the Mahasan- 
ghika, and yet although we have a large collection 
of.legends in a well-known Mahasanghika work, the 
Mahdvastu, he never once appeals to it, nor does he 
ever directly quote the Lalita-vistara, another rich 
collection of legends. The result is that, by depending 
on the Pali documents, he has misinterpreted some 
of the scenes and failed to recognize others. Even 
his references to the Pali are only to translations, so 
that he is quite at the mercy of the whims or errors 
of the translators. That is the reason why he 
absurdly introduces angels and archangels into 
Buddhist mythology—merely because one erratic 
translator objected to speaking of gods or devas. 
Sometimes he sees the difficulties in which he is 
landed, as in the miracle of the Rose-apple Tree. The 
story is that once while Buddha meditated under the 
tree the shadow of the tree stayed still. According 
to the Pali, this took place when he was an infant. 
But in the sculptural scene he is a young man, and 
that is how he is described in more than one Sanskrit 
account. Yet the author, although he sees that the 
Pali version does not fit, proceeds to give it, and 
finally quotes Kshemendra, a Mahayanist poet who 
lived some centuries later than the date assigned to 
the sculpture. So, too, in the story of Sujété. She 
was a girl who offered food to Buddha just before his 
enlightenment. But in the sculptured scene (which is 
mutilated) there are at least six girls, and the author 
speaks of “attendants”. But in the Pali account, 
which he follows, the only attendant is a slave girl. 
Here, too, he has missed the real legend, in which 
Suj&ta is the last of a troop of ten village girls. 

The inscriptions, numbering a hundred and twenty- 
six, are mostly in a Middle Indian dialect, and have 
evidently been very carefully examined with due 
reference to earlier decipherers. They are chiefly 
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dedicatory formulz of a few words, such as, “‘! 
of the lav woman Sivala with her sons and da: 
Many of them record the gift of a piller, a : 
cross-bar._ They are interesting in throwing 
the kind of people who contributed to the bu 
the structure—laymen and lay women, mo: 
nuns, merchants, bankers, and whole tow 
Much the longest inscription is one of for: 
lines in Sanskrit, giving the genealogy of a . 
of Pallava kings. It is imperfect at the end, 
dedication, if any, has disappeared. It is rem 
that the author, who has much to say abo: 
dynasties of South India, here makes no co: ment, 
and even ignores the description of Burgess. Som, 
explanation of this silence appears to be wanted. 

Indian authors are very much at the mercy of the 
Indian printer, so that in the matter of exact reco 
not all blame can be attributed to the author. Never. 
theless, the result in the present case is unfortunate, 
and scholars are not likely to be satisfied without 
seeing the originals or rubbings of them. The single 
plate containing photographs of the rubbings of 
seventeen inscriptions does not carry one very far. 

The author has collected much historical informa. 
tion about the Andhras, who occupied much of the 
Deccan during the most flourishing period of the 
stupa. He also gives what passes as the history of 
the earlier period of Buddhism according to the Pali 
tradition, but these matters do not throw light on 
the history of the stupa, and as his views rest on 
secondary sources, discussion of them at present 
would be fruitless. The same may be said about his 
theories of the origin of the Buddha image and 
Buddhist symbolism. These are still matters of 
controversy, as he admits, and at present more 
warmth than light prevails. He is to be commended 
on his sober attitude, and on avoiding so far as pos- 
sible disputes which in the present state of feeling are 
not likely to receive a final answer. 

E. J. Tomas. 
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COMPARATIVE VERTEBRATE 
ANATOMY 


Comparative Vertebrate Anatomy 


By Libbie Henrietta Hyman. Second edition. 
Pp. xx+-544. (Chicago : University of Chicago Press; 
London ; Cambridge University Press, 1942.) 3.50 
dollars. 


HOSE who teach zoology and know the labour 

of abstracting the works of living comparative 
anatomists in an effort to amend the mistakes and 
imperfections of current text-books will find in Miss 
Hyman’s book an accurate presentation of modern 
facts and views. Since Wiedersheim and Kingsley 
wrote their text-books on comparative anatomy, 80 
much has been added to knowledge that our genera- 
tion can no longer accept wholly their evidence or 
their opinions. What Miss Hyman has attempted is 
a comprehensive study of research treatises in order 
that she can dispense with dogmatic assertions and 
present the subject as a living, moving science, “to 
give the student a picture of a vast field full of 
controversial issues and unsolved problems, depending 
for their solution on future painstaking embryological 
and anatomical researches”’. We are wholeheartedly 
in sympathy with her aims, and tulate her on 
the success that has crowned her efforts. She has 
demonstrated to the zoological world that despite 
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resent trends and fashions, morphology is not 
‘played out’, as some would have us believe, but is 
«ill the foundation of zoology, which the physio- 
jogist, the experimentalist and all other sub-sections 
of the science cannot ignore. 

The book is the second edition of a twenty-year-old 
“Laboratory Manual for Comparative Vetebrate 
Anatomy’, and combines theory and practical work, 
but always with the intention that the dissection 
should illustrate and assist in the interpretation of 
the text. Although the comparative method is 
followed in dealing with organs and systems, it is 
realized that the animal as a whole must be studied, 
and the first five chapters are devoted to the anatomy 
and development of types. The remaining nine 
chapters deal with the skin and exoskeleton, the 
endoskeleton, the muscular system, the coslom, the 
digestive, respiratory, circulatory, urogenital and 
nervous systems. A comparative study of the celom 
is welcome, and also the section on that most neg- 
lected subject, the muscles. Each system is traced 
from its embryonie beginnings through its changes in 
the vertebrate groups to the mammals. Practical 
directions, written up from actual dissections, are 
given, chiefly from the dogfish, skate, Necturus, 
qurtle, pigeon, cat and rabbit. All technical words 
are defined when first used. Each chapter is provided 
with a summary and a list of references for further 
rading. An appendix lists technical terms, giving 
thir origin and pronunciation. There is also a 
section dealing with the killing, preparation, injection 
and preservation of the material. 

The illustrations are clear, simple and mainly 
shematic, and no detailed figures of dissections are 
given, as the author wishes the student to examine 
the specimens for himself. Labelling by using the 
full name of the parts delineated is a great improve- 
ment on the old method of using letters or abbrevia- 
tions. On the whole, the number of illustrations is 
somewhat meagre and their quality disappointing. 
This is particularly so in the section dealing with the 
endoskeleton. From the land of W. K. Gregory we 
expect more interesting text and diagrams than are 
here presented. Even so, the author apologizes for 
treating “‘the skeleton . . . at greater length than is 
commonly the case”’, and she realizes ‘‘the importance 
of this system in the study of phylogenetic and 
evolutionary questions’. A few good diagrams, for 
example, illustrating the anapsid, diapsid and 
synapsid conditions in reptiles and their modifications 
in mammals, the evolution of the complete hyo- 
branchial apparatus, or of the changes in the carpus 
and tarsus in different groups, would be helpful. 

In her choice of animals to illustrate evolutionary 
sequences the author is guided by the customs of 
American universities, but the British reader will be 
wrprised to find Balanoglossus relegated to the 
Invertebrates, and very little mention made of the 
Osteicthyes, except for the ganoid fishes. On the 
other hand, Latimeria and Polypterus are in their 
proper setting, and the orders of mammals have been 
expanded in consonance with modern views of their 
relationships. Due regard is given to the divergent 
opinions of specialists, and the sections are logically 
presented. Very few criticisms of the subject matter 
are necessary, but branches of the precaval and post- 
caval veins, homologous to, and plexj are unfortunate 
in an otherwise scholarly work. Also is not transverse 
bone & more convenient name for a bone that is 
sometimes ectopterygoid and sometimes trans- 
palatine ? 
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The book ends abruptly after the chapter on the 
nervous system. A chapter correlating the evolu- 
tionary history of the various systems is- needed, 
since each system has become what it is to-day in 
virtue of its relation to other parts of the body. The 
evolution of the jaws, for example, is dependent on 
the evolution of the facial musculature, and on the 
modifications in tooth structure from homodont 
grippers to heterodont masticators. Or again, the 
vogue for size, complexity and multiplication of bony 
parts, which reaches its maximum in the reptiles, is 
followed by the welding together of loose units and 
the simplification and diminution in their number in 
the mammals. The purely comparative method has 
its dangers, because the student loses touch with the 
animal as a whole, and so fails to comprehend cor- 
related trends in evolution. 

The book is well printed and produced by the 
University of Chicago Press. 


GENERAL ASTRONOMY IN 
SPANISH 
El Firmamento 


Por el Rev. Luis Rodés. Pp. xi+689. 
edici6n.. (Barcelona and Buenos Aires: 
Editores, 8.A., 1939.) 

HE first edition of this standard Spanish text- 

book was published in 1927. It has now been 
brought up to date (1939), mainly by a considerable 
expansion of the sections on the external galaxies. 
No mention is made in the text of such recently 
discovered objects as Hermes or Jupiter X and XI, 
or (specifically) of the geophysical effects of chromo- 
spheric eruptions, but Pluto has a short section to 
itself. 

The treatment followed in the first edition is pre- 
served : the text contains a minimum of mathematics 
and a maximum of illustrations. These latter are on 
a scale which is unfamiliar to British eyes accustomed 
to war-time publishing standards ; in addition to the 
numerous explanatory diagrams, there are literally 
hundreds of magnificent plates, scores of them of 
full-page size, in half-tone, photogravure and colour. 
Perhaps the most striking feature, unusual in a book 
of this sort, is the section on the earth. This takes 
150 pages to deal with its subject, and does it so 
thoroughly as almost to merit description as a 
popular treatise on climatology and meteorology in 
its own right. Striking parallels are drawn between 
the solar and terrestrial atmosphere by contrasting 
photographs of chromospheric prominences with 
pictures of terrestrial smoke, cloud and wave forma- 
tions. 

The author wisely makes no attempt to discuss 
the more advanced branches of the subject, where a 
mathematical approach can scarcely be avoided. 
The matters with which he does deal are treated 
authoritatively. The reviewer has noticed only 
minor slips, such as, for example, those on p. 147, 
where references to ‘“‘Prof. Chapmann’”’ and ‘Prof. 
Lindeman” testify, no doubt, to the difficulties of 
the Spanish compositor. The book may be reeom- 
mended as an excellent popular account of astronomy.’ 
British readers who do not know Spanish but have a 
working acquaintance with French and an elementary’ 
grounding in astronomy should find no difficulty 
with the text, while the illustrations can be appre- 
ciated by anyone who has eyes to see. 


Segunda 
Salvat 
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Optics 


The Technique of Definition. By Arthur Cox. Pp. 
331. (London and New York: The Focal Press, 
Ltd., 1943.) 15s. 


HE Focal Press is to be congratulated in having 

secured Mr. Cox as the author of this volume 
on camera lenses and allied optical equipment. The 
book gives a non-mathematical account of lens 
defects and describes the various lens combinations 
employed in photographic objectives to improve the 
definition and increase the aperture. Very useful 
information about the focus, angular field, aperture 
and type of lens has been tabulated and illustrated 
for a wide range of lenses produced by many different 
firms. 

Several tables giving figures for depth of focus are 
included, but perhaps overmuch attention is given 
to this in view of its dependence on the nature of 
the subject being photographed and the extent to 
which the lens is corrected. There are also sections 
on methods of testing, the use of polarizing screens, 
colour filters and infra-red filters, and reference is 
also made to the reduction of reflexions at glass-air 
surfaces by the deposition of thin films on the surfaces. 

Photographers should find the book of considerable 
value, enhanced as it is by many diagrams of an 
instructive and original character. The weakest 
part is the title. The book is neither a treatise 
on optics nor one on the technique of definition, but is 
a book on photographic optics; it is described as 
such, oddly enough, on the dust cover, but not in the 
book itself. However, it is the contents that matter, 
not the title. W. D. W. 


An Introduction to Organic Chemistry 

By Dr. J. W. Baker. (Dent’s Modern Science Series.) 
Pp. vii+177. (London: J. M. Dent and Sons, Ltd., 
1941.) 3s. 


"THE book provides an admirable general intro- 

duction to the subject and will commend itself 
both to student and teacher for its simplicity of 
approach. The latter is achieved by concentrating 
attention on the structure, reactions and inter- 
relationships of the more important groups which 
continually recur in organic compounds by a study 
of the simplest members containing them. This 
restriction of scope undoubtedly has great advantages, 
but it inevitably deprives organic chemistry of what 
is, to many students, one of its most attractive 
features, its association with naturally occurring com- 
pounds of biological significance. Excellent detailed 
accounts of some fifty-six experiments, illustrated 
with clear line drawings, are included at the end of 
each chapter. 


Theoretical Organic Chemistry 


By Dr. J. B. Cohen. 
Austin. Pp. xv+622. 
Co., Ltd.; 1942.) 108. 


HIS “entirely revised edition” retains many of 

the features which characterized the earlier 
editions. The rapid growth of organic chemistry, 
however, makes the task of the reviser ever more 
difficult, and although an earnest attempt has 
undoubtedly been made to bring this ‘classic’ up to 
date by the addition of new chapters, after forty 
years surely nothing less than complete re-writing and 
the provision of an entirely new set of diagrams can 
erase the inevitable signs of age. Much material of 


Revised edition by Dr. P. C. 
(London: Macmillan and 
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purely historical significance might have be 
ficed ; petroleum as an illuminant is relative , unin, 
portant compared with its value as a motor ficl. Ths 
latter topic receives far too little attention, a» 
omission which is all the more serious in view of the 
growing importance of the petroleum indusi ry ag , 
source of basic organic chemicals such as  lefings 
butadiene, isopropy! alcohol and acetone. No | nention 
is made of the direct production of nitroparaffins 
from hydrocarbons, and subjects such as plas‘ ics and 
catalytic hydrogenation are given inadequat» treat. 
ment. Greater care might have been taken in ep. 
suring accuracy, particularly in the new chapter op 
compounds of biological importance ; xanthophyll is 
not an oxide of carotene, ergosterol has long beep 
known to possess twenty-eight carbon atoms, and 
different molecular formule for cholesterol are given 
on different pages. E. R. H. Jonzs, 


The Subject Index to Periodicals, 194! 
Issued by the Library Association. Pp. 
(London: Library Association, 1943.) 77s. 
HE Subject Index to Periodicals, 1941, issued 
by the Library Association, appears only some 
ten months after its predecessor, thus making up to 
some extent the loss of time incurred in 1940-41 and 
encouraging the hope that the Index can weather 
the storm without a gap in the sequence of its volumes 
or excessive delay in publication. This reduction of 
the time lag in publication is particularly welcome 
in some fields and should further enhance the value 
of the Index if it can be maintained or further reduced. 
The Continental periodicals previously indexed are 
no longer obtainable and their place has been taken 
by the following British and American publications, 
carefully selected by a sub-committee : Anglo-Soviet 
Journal ; Bulletin of the Friends’ Historical Associa- 
tion; Bulletin of Spanish Studies ; Comparative 
Literature Studies; Conveyancer; France Libre; 
Horizon; Modern Law Review; Music Review; 
Plastics ; Religion in Education; Silk and Rayo; 
Soil Science ; Transactions of the Leeds Philosophical 
and Literary Society. As previously, the Index is 
compiled on the plan of the “dictionary catalogue”, 
articles being entered under specific headings in 
alphabetical order. With some important exceptions 
periodicals covered by Science Abstracts A and B, 
the Index Medicus, Agricultural Index, Engineering 
Abstracts and Index, Photographic Abstracts and a few 
other specified publications are not indexed. 


1 Sacer}. 


x +204, 


Textile Fibres under the X-Rays 
By Dr. W. T. Astbury. Pp. 54. (London: Imperial 
Chemical Industries, Ltd., 1943.) n.p. 


E all know the remarkable progress made by 

Dr. Astbury in the X-ray study of textile fibres. 
What some of us do not realize, however, is the 
elegance of the structural relations underlying this 
new knowledge ; many of them are enmeshed in 8 
large and somewhat obscure body of literature. In 
this monograph (of which the publishers say that, 
owing to the paper restrictions, they cannot distribute 
copies freely in Great Britain) the essentials of the 
subject are presented with exceptional clarity, 
brevity and charm. It is just enough to whet any 
inquirer’s appetite, and the well-produced plates add 
the appropriate garnish. All the X-ray photographs 
are of the original size, enabling the rotation formule 
illustrated in the first two figures to be applied 
directly. F. Ian G. Rawtsns. 
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— DEVELOPMENT OF BOTANICAL 
m, a BINVESTIGATIONS AT ROTHAMSTED 
Of the 
y 88 4 T the meeting of the Linnean Society on June 24, 
‘efines, l Sir John Russell and three of his staff outlined 
‘ention Hino history of the botanical work at Rothamsted 
‘raffins Experimental Station since it was founded one 
Sand Biundred years ago. 
treat. In a rapid survey Sir John Russell showed how 
i én- Bie association of Sir John Lawes—an essentially 
‘er on Hf actical man—and Sir Henry Gilbert—a research 
hyll is worker with a genius for detail—led to the establish- 

¢ been HF nent of agricultural science on a firm basis in Great 

Ss, and BM pritain. At the beginning the chemical aspect of 
Siven crop growth was the only one considered, and much 
“ms. of the early work was determined by the controversy 

on the nitrogen nutrition of plants. Liebig empha- 
sized, quite rightly, the value of mineral fertilizers, 
+ 204, but maintained that the use of nitrogenous manures 
was unnecessary, as the plants obtained most of their 
issued sitrogen from the air. Lawes and Gilbert disagreed, 


and proved the value of nitrogenous fertilizers on 


some all 
the wheat plots on Broadbalk Field, obtaining 


u 0 
bye striking increases in height and yield with progress- 
sather ively greater applications of ammonium sulphate. 
lumes [@ The problem of the source of the nitrogenous com- 
ion of fg pounds in the soil was worked on by Prof. Robert 
leoome fg Warington who, though primarily a chemist, 
Value fg diagnosed the activity of two forms of soil organism, 
luced. fg me of which converted ammonia into nitrite, and the 
d are i ther transformed the nitrite into nitrate, thus com- 
taken pleting the work of nitrification. He was not, how- 
tions, ever. able to isolate the two forms of bacteria 
Soviet fg concerned. 
"Cia - From 1856 onwards the botanical side began to 
rative | merge, primarily from studies of changes in the 
ibre; | herbage of grassland induced by differences in manur- 
siew ; ing when the same treatment was continued year 
yon; i titer year. Also, close observation was kept on the 
hical | veeds in the arable crops, showing differences 
2x is | tlated to the varied manuring. Until the death 
rue”, ig of the founders in 1901 the botanical side retained 
3s in @ this status of purely observational work on the 
tions > 
d B. With the coming of Sir Daniel Hall as director, 
ring j the laboratory side of the work began to extend. 
few i There was a fuller recognition that plants 
are living things and therefore no two are quite 
alike, either in their form, development or response 
to similar conditions of nutrition or environment. 
erial [g 4'80 it was recognized that no two areas of soil in the 
same field are absolutely identical, and that con- 
sequently it is not possible to adopt the same tech- 
) by ff nique in dealing with plants as with chemical sub- 
res. @ stances with their fixed reaction to any particular 
the I st of conditions. The recognition of these basal 
this I facts led to the gradual development of various de- 
n 6 partments concerned with different aspects of agri- 
In & cultural science. On the physical side it was realized 
wt, I that soil is not simply a supplier of food, but is a 
ute @ source of water and also provides a definite environ- 
the #§ ment, specially in connexion with the supply of air 
ity, @ to the roots of plants. Statistical methods were 
mY & «pplied by Prof. R. A. Fisher to the lay-out of plot 
udd experiments, whereby smaller areas could be utilized, 
phs more treatments dealt with in a single experiment, 
me and more accurate results obtained. On the bacterio- 


logical side the bffects of partial sterilization on the 
soil microflora were worked out and, more recently, 
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practical methods have been developed for inocu- 
lating lucerne seed with the appropriate nodule 
organisms. 

In the earlier days attention had been focused on 
the importance of the ‘major’ elements, as nitrogen, 
potassium and phosphorus, in plant nutrition. Since 
1906 the relation between ‘minor’ elements and plant 
growth has been under continuous consideration by 
Dr. W. E. Brenchley and her colleagues. The term 
‘minor’ element is used to indicate those elements 
of which extremely small amounts are sufficient to 
influence the plant, either beneficially or harmfully. 
It in no sense indicates that these elements are minor 
in importance. In fact biologists and agriculturists 
alike are becoming alive to the fact that these elements 
are of the greatest importance in the metabolism of 
the plant, and im this connexion they are attracting 
attention much as vitamins have done in the economy 
of animal life. The complex chemical composition 
of soil renders it a very difficult medium on which 
to test the effect of minor elements on plants, as no 
real control can be exercised on the elements avail- 
able to the roots. Such control is afforded by the 
nutrient solution method, and all the initial research 
has been carried out in this way. 

Attention was first directed to a group of five 
minor elements already associated with plant growth 
in one way or another—copper, manganese, zinc, 
arsenic and boron, tested over a wide range of con- 
centrations. Toxicity was easily shown—copper and 
arsenic being about ten times more deadly in the 
stronger concentrations than any of the others, 
manganese and boron being required in relatively 
large amounts to be lethal. Further work with copper, 
nickel and cobalt showed the varying response of 
individuals to concentrations on the border line of 
toxicity. In the presence of solid particles such as 
quartz, sand, or soil the poisonous action is greatly 
reduced. Consequently, plants growing in soil may 
be able to make normal growth in the presence of 
an amount of a poisonous substance which would kill, 
or at least seriously damage, a similar plant in nutrient 
solution. 

Stimulation with minute traces of elements was 
far more difficult to demonstrate, though some in- 
dication was obtained. Following up an accidental 
clue obtained in 1921, Dr. K. Warington proved 
conclusively that in the absence of a trace of boron, 
gtowth of broad beans was completely checked, 
owing to atrophy of the meristematic points and 
subsequent breakdown of the tissues. The growing 
points of stems and roots, the flower buds and also 
the meristematic tissues of the nodules on the roots 
are all affected. Many other plants were also shown 
to require a trace of boron, and the work and literature 
on the subject has become very extensive. Various 
obscure plant diseases, hitherto classed vaguely as 
‘physiological’, are now known to be due to boron 
deficiency. Heart rot of sugar beet, raan of turnips, 
topsiekte of tobacco, and other crop diseases are cur- 
able or prevented by the addition of about 12-20 Ib. . 
per acre of borax. 

The fertilizer Chilean nitrate contains a number 
of minor elements, of which boron and iodine are 
the most prominent. The quantity of boron is 
adequate for the needs of plants, but so far it has 
not been possible to demonstrate any agricultural 
value of the iodine, though it is still possible that the 
feeding value of the crops may be improved by the 
absorbed iodine. Molybdenum is also present, and 
claims have been made elsewhere that it is essential 
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for tomatoes. The results so far obtained at Rotham- 
sted have been variable, though it is possible that 
molybdenum may hasten the ripening of tomatoes. 

The more work that is done on minor elements 
the more complex the problem becomes. The cumula- 
tive evidence seems to suggest that deficiency 
symptoms are not always entirely the result of an 
inadequate supply of some critical element, but may 
also be bound up with other factors at present not 
fully recognized. Future work will doubtless have 
to be concerned with these factors as well as with 
the direct influence of minor elements on plant 
growth. 

The recent bacteriological work at Rothamsted 
under Dr. H. G. Thornton has largely been related 
to the nodules produced on leguminous plants. It 
is well known that these nodule-forming bacteria fall 
into groups that are in general specific to certain 
groups of species or genera among their host plants. 
The bacteria are further subdivided into strains within 
each host-specific group. If a number of bacterial 
cultures are isolated from nodules on a single host 
species, they are found to vary very much in the benefit 
they confer on their host plant through nitrogen fixa- 
tion. At one end of the range there are often to be 
found strains that are largely ineffective in this 
respect—scarcely increasing the nitrogen content of 
their host plant. Such ineffective strains are par- 
ticularly noticeable among the nodule bacteria of 
clover and of peas and beans. A survey is now being 
made of the distribution of ineffective clover nodule 
bacteria in Great Britain. These are found to be 
particularly abundant in the poor sheep pastures of 
hill districts in Wales, the north of England and 
Scotland. The study of these strains has the improve- 
ment of the clover growth in such pastures as its 
ultimate object. 

Anatomical study of the nodules produced by in- 
effective strains shows that these have a much smaller 
content of infected tissue than do effective nodules. 
In addition, the tissue disintegration and dissolution 
of the contained bacteria, which eventually occur in 
all nodules, take place much earlier in those pro- 
duced by ineffective strains. If these factors are 
taken into consideration the amount of nitrogen 
fixed by a unit volume of bacterial tissue in a given 
time is the same for ‘effective’ and ‘ineffective’ strains. 
The latter are ineffective because they do not grow 
so well or last so long in the nodule as do the effective 
strains. It has been found that individual plants vary 
greatly in their response to the nodule bacteria. In a 
few plants, bacteria belonging to a normally ineffective 
strain can produce nodules of normal size and can 
benefit the plant. The converse can happen with 
a normally effective strain of the bacteria. There is 
some evidence that this variation in the response of 
the host legume is hereditary. If this is confirmed, 
it raises the hope that varieties of clover can be 
developed giving an effective response to infection 
even by a normally ineffective bacterial strain. 

It may also be possible to mitigate the effects of 
& population of ineffective strains of nodule bacteria 
in the soil by supplying effective strains through 
seed ‘inoculation’. Here, however, a difficulty arises 
owing to the acute competition that takes place in 
the root surroundings between different strains of 
nodule bacteria. Strains that compete successfully 
with others are those having a high initial multiplica- 
tion rate in the soil. Strains have now been found 
that combine this high multiplication-rate with 
effectiveness towards their host plant. Such strains 
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can compete successfully with ineffective s‘raing jp 
the soil and should thus be useful for the purpose of 
‘inoculation’. 

Mr. F. C. Bawden proceeded to describe the jp. 
vestigations that have been made into the precis, 
nature of those mysterious entities known as viruses. 
Viruses can conveniently be defined as o!)ligately 
parasitic pathogens, too small to be resolved by 
ordinary microscopical methods. Their scientif, 
study dates back to 1892 when Iwanowski, a Russian 
botanist, demonstrated that tobacco mosaic jg , 
virus disease. 

During the next forty years the number of ’ 
nized virus diseases increased steadily, and consider. 
able progress was made in symptomatology and jp 
discovering the means whereby viruses are trans. 
mitted, but little or no information was gained abou, 
their nature. They were generally believed to be the 
smallest living organisms, essentially similar to 
bacteria, though with the unfortunate properties of 
being invisible and unable to grow in culture media, 
During the last seven years, however, specific pro. 
teins have been isolated from plants infected separ. 
ately with several different viruses, and all the avail. 
able information suggests that these proteins are the 
viruses themselves. The size of the protein particles 
varies with different viruses, but all so far examined 
have particles with weights equivalent to molecular 
weights in excess of a million. 

Tobacco mosaic virus was the first to be isolated, 
and is now recognized as a liquid crystalline nucleo. 
protein, in which X-ray. diffraction has revealed a 
regularity of structure previously unsuspected in solu- 
tions. The greatly elongated particles found in a puri- 
fied preparation of tobacco mosaic virus may be, in 
part at least, an artefact produced during the course 
of purification. 

Other viruses, isolated from tomato, cucumber, 
potato and Hyoscyamus show similar optical phe- 
nomena, but tomato bushy stunt virus differs in that 
the solutions show no unusual optical properties, but 
when precipitated isotropic dodecahedral crystals are 
formed. 

Most viruses spread readily from the point of entry 
throughout the infected plants to give a systematic 
infection, but in tobacco necrosis the symptoms are 
restricted to necrotic lesions on the inoculated leaves. 
Several different viruses and virus strains can cause 
the symptoms of tobacco necrosis, but on purification 
they precipitate in various ways. 

All viruses so far purified have widely different 
properties and stabilities and are transmitted in 
different ways, but all are chemically similar nucleo- 
proteins only varying significantly in their phosphorus 
and carbohydrate content. 

X-ray analyses have shown that the viruses are 
in a sense double crystalline, and that the virus par- 
ticles, even when in solution, do not contain any 
water. It is their chemical simplicity, the regular 
arrangement of their constituent units and their in- 
ability to take up water, that most sharply separates 
viruses from even the simplest known organisms. 
The intracellular inclusions so characteristic of many 
virus diseases may prove to be insoluble complexes 
formed by the virus combining with some constituent 
of the infected host plant. 

The papers were followed by a short discussion, 
opened by Dr. B. Dyer, who recalled his first meeting 
with Lawes and Gilbert in 1865, inning an 
association with Rothamsted which has lasted to the 
present day. 
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THE OPERATIONAL CALCULUS 
By Pror. H. T. H. PIAGGIO 







T the thirtieth meeting of the Indian Science 
\ Congress, held at Calcutta during January 2-4, 





Dr. 8. C. Dhar, president of the Section of Mathe- 
matics and Statistics, discussed certain developments 
ofmathematics in the last thirty years. Mathematical 
search is now so varied that it is difficult for an active 
gorker in one branch to follow progress in other 
ranches. It is, therefore, very valuable when a 
gecialist can give an intelligible summary of the 
chief results obtained in some particular subject. 
Dr. Dhar selected “‘Operational Calculus and Auto- 
morphic Funetions”. In what appears below, Dr. 
Dhar’s address has been supplemented by matter 
btained from other sources. 

The operational calculus is associated particularly 
vith the names of Oliver Heaviside (“Electro- 
magnetic Theory”, 1893, 1899, and 1912), T. J. PA. 
Rromwich, and J. R. Carson. Heaviside’s object 
was to solve certain problems concerning electrical 
dreuits, which led to a set of differential equations. 
‘if-taught and working in isolation, he not only 
tok no trouble to conform with recognized mathe- 
matical methods, but even seemed to take a delight 
in apparently unsound arguments. “Mathematics,” 
he said, “is of two kinds, Rigorous and Physical. The 
former is Narrow: the latter Bold and Broad. To 
have to stop to formulate rigorous demonstrations 
vould put a stop to most physico-mathematical 
aquiries. Am I to refuse to eat because I do not 
fully understand the mechanism of digestion ?” 

This attitude aroused great opposition from the 
pure mathematicians. But there was something to 
be said on their side. (Heaviside himself said, ‘‘even 
(ambridge mathematicians deserve justice’”’.) Ever 
since the introduction of the differential calculus, 
mathematicians had been tempted to rely on intuition 
mther than on rigid proof. By this means they 
btained speedily a large number of results, but 
unfortunately many of these were not altogether 
accurate. The error generally consisted of the 
asertion as a universal truth of a theorem which 
awstually held good only in certain conditions. Only 
in the later part of the nineteenth century had 
Weierstrass and Dedekind succeeded in abolishing 
the slipshod methods of the preceding two hundred 
years, and in returning to the high ideals of mathe- 
matical rigour held by the ancient Greeks. To those 
who took part in this reform, Heaviside’s methods 
semed a kind of mathematical blasphemy, a wilful 
sinning against the light. Yet Heaviside’s results 
were always correct ! Could a tree be really corrupt 
ifit always brought forth good fruit ? 

It may be recalled that a similar situation arose 
early in the nineteenth century. Fourier expanded 
functions in an infinite series of harmonic terms, and 
applied the results to problems in the conduction of 
heat. The results were very valuable, and yet the 
methods by which they were obtained were unsound, 
& was pointed out at the time by Lagrange. The 
investigation of the reason for the success of Fourier’s 
work was very difficult, but it ultimately led to 
great advances, and may be taken as the starting- 
point of the theory of functions of a real variable. 
Possibly with this in mind, pure mathematicians of 
the twentietl century, when the battle for rigour 
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had been won and the victors could afford to take 
up a more tolerant attitude, began to show more 
appreciation of the “Bold and Broad”. Prof. G. H. 
Hardy, some time before 1914, expressed the view 
that what analysis then needed was a twentieth 
century Euler, capable of trying daring experiments 
with what one might call “‘conjuring tricks in mathe- 
matics’; the details of justification might then be 
filled in by workers at their leisure. 

However, the task of justifying Heaviside’s methods 
proved unexpectedly difficult. His basic idea was to 
treat the differential operator p as an algebraical 
symbol, and to pass from a differential equation to 
a subsidiary algebraic equation which had the dis- 
tinctive property of incorporating the initial condi- 
tions. The solution of this equation was resolved into 
partial fractions, or expanded in inverse powers of 
the operator, which were interpreted as integrations. 
Sometimes fractional powers of the operators occurred, 
and these were interpreted by a rule which was a 
natural generalization of that for integral powers. 
Unfortunately, as the work proceeded, more and 
more apparently arbitrary rules were needed to reach 
the correct result. Dr. Bromwich was the first to 
give any rational explanation of these rules, but he 
found it necessary to adopt an entirely different 
approach, namely, the use of complex variables and 
contour integrals, a method first used for differential 
equations by Cauchy. A German, K. W. Wagner, 
independently studied the problem at the same time 
(1916) and obtained some of Bromwich’s results. 
Since then operational methods have been generally 
accepted, although there is still some doubt con- 
cerning their application to partial differential 
equations. Bromwich considered that Heaviside 
must be ranked with the greatest constructive mathe- 
maticians of the nineteenth century, far outstripping 
the finest senior wranglers of the Mathematical Tripos 
in his amazing skill in manipulation. 

Another justification of Heaviside’s work was 
given in 1917 by an American, J. R. Carson, using 
only the real variable. By means of the equation 


° @) 
oin= pf em f (t) dt, 


he set up a correspondence between f(t), a given 
function of the time, and its operational representation 
or symbolic image #(p). From this Carson derived a 
set of theorems of the utmost importance in opera- 
tional calculus and in the solution of electrical 
problems. Further developments are due to many 
writers, in particular Van der Pol (from 1929). A 
recent book is Carslaw and J r’s “Operational 
Methods in Applied Mathematics” (1941). Besides 
the primary application to differential equations, 
operational methods give a simple method of 
obtaining relations between functions by finding 
the much simpler relations which often hold be- 
tween the symbolic images and then transforming 
the results. 

Dr. Dhar also dealt, but more briefly, with auto- 
morphic functions, which may be defined as functions 
which remain invariant when subjected to a group 
of bilinear transformations. Automorphic functions 
are a generalization of trigonometric functions, which 
are periedic, and of elliptic functions, which are 
doubly periodic. The pioneer work was due to 
Poincaré (1881) and Klein (1882). Recent advances 
have been due to E. T. Whittaker and his pupils. 
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PRESERVATION OF MUSEUM 


OBJECTS IN WAR-TIME® 
By Dr. H. J. PLENDERLEITH 


Research Laboratory, British Muszum 


HE care of the national treasures in museums 
and galleries is a very great responsibility at 
any time, but particularly so in war-time. Whatever 
the nature and size of the collection, modern warfare 
presents the curator with a two-fold problem, 
involving, first of all, measures to circumvent the 
immediate disaster of bombing and, secondly, measures 
to prevent the gradual deterioration which is so 
often the accompaniment of prolonged storage. 
Early in the War of 1914-18, as the staffs of 
museums became depleted, it seemed likely that 
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museum specimens might suffer more from the lack 
of expert attention than from high explosives, aerial 
warfare being at this time in its infancy. But in the 
summer of 1915 the first bombs fell in London. 
Sir Frederick Kenyon', who was then director of the 
British Museum, has described the Herculean task 
that had to be faced in evacuating a large proportion 
of the collections to a new Post Office section of the 
London underground tube railway system, which 
had been hurriedly prepared to receive them and 
where they were to remain for almost two years. It 
seemed that little damage resulted from this double 
removal, but nevertheless in 1919 the Trustees thought 
it advisable to invite the Department of Scientific 
and Industrial Research to make a scientific examina- 
tion of the collections and give advice and assistance 
in regard to the restoration and preservation of 
objects. Dr. Alexander Scott undertook this investi- 
gation on behalf of the Department ; a small tempor- 
ary laboratory was equipped at the British Museum 
and a considerable amount of introductory experi- 
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mental work carried out, the practical ap, 
of which were embodied in three reports?*, y 
a wide circulation. 

Dr. Scott’s method was to study the c: 
symptoms of instability and to work out m 
treatment which “could be regarded as safe 
with ordinary care and discretion”. There w 
no secret processes. Help was to be freely af 
all who had the care of precious objects of : 
and works of art. It was thus possible to 
wide experience in dealing with museum 
and materials of all kinds and to obtain a: 
into the technical requirements of musew 
picture galleries. This was essential because 
is, after all, a relative term and conservat 
begins to have practical significance when th, 
tions under which things are to be conser 
clearly defined. 

The new outlook was welcomed almost uni: 
in the museum world at home and abroad. 1. 
traditional distrust of science gradually disappeared 
and with it many outworn conventions of technique 
which had proved to be stumbling-blocks to progres, 
There was active support in Great Britain from the 
Museums Association*. The next few years wer 
marked by the extension.of the laboratory ides 
abroad, and the League of Nations‘ organized a 
series of conferences for the special study of problems 
affecting the preservation of works of art and of 
antiquities. Individual workers made _ valuable 
contributions, and specialized laboratories (notably 
the Fogg Art Museum Laboratory’, Cambridge, 
Mass., and National Gallery Laboratory, London) did 
much to enrich the common fund of technical know. 
ledge which was ready to hand and had merely to be 
mobilized and assorted in preparation for a second 
world war. 

Early in 1939, at the instance of the Standing 
Commission for Museums and Galleries, a committee 
was convened representing the national museums, 
picture galleries and libraries under the chairmanship 
of the director of the British Museum, Sir John 
Forsdyke. This committee considered at great 
length many aspects of the preservation of museum 
objects in war-time, and the findings were incorpor- 
ated in a handbook entitled “A.R.P. in Museums, 

."*. This booklet was timely in its appearance 
and of great service in helping curators all over the 
country to mature plans for the protection of their 
collections in advance of the approaching catastrophe 
of the autumn. 

It is no easy matter to make adequate preparations 
for the safety of a collection of museum objects, 
because there are so many divergencies of type. 
There are endless variations of material, structure, 
age and stability. Some objects are by nature 
perishable ; others become so from a variety of 
causes. Before it is possible to work out satisfactory 
methods of protection, the relative frailty of objects 
must be studied, the symptoms of decay recognized, 
and some knowledge is also required of the varying 
conditions under which deterioration is aggravated or 
arrested—precisely the line of research inaugurated 
by Dr. Scott at the British Museum twenty years 
previously. 

The main causes of decay are fortunately few in 
number and can be conveniently summarized (see 
accompanying table). It may be stated on simplest 
analysis that decay arises either from internal 
causes (for example, the presence of crystalline salts 
in the pores of stone) or from causes which are 


ICAtions 
nich had 


hods of 
“pplied 
re to be 
rded to 
.tiquity 
btain a 
Objects 
insight 
OS and 
tability 



































182 No. 3547, JULY 24, 1943 

CAtions Hf ermal (such as excessive humidity in storage rooms), 
ich had snd when decay is already taking place from internal 
gases, exposure to heat and moisture has usually 
€8 tnd Hii» effect of accelerating the action and intensifying 

NOds of Bi ne damage. 
‘pplied F pamp promotes the mildewing of books and papers 
re to be Bch consequent staining and disintegration. It also 
red to HH omotes the corrosion of metal objects. Leather is 
‘iquity Bev susceptible to attack by moulds, which grow 
tains Bost actively in damp surroundings. Uncontrolled 
objects canges of humidity and temperature are most 
insight Bictructive to paintings whether on canvas or on 
'S and Bf anel, causing cracking and blistering of the paint, 
ability aad for this reason pictures are as a class among the 
n Only most delicate of museum objects. These considera- 
Condi. Bong have all to be taken into account in arranging 
ed are B.. packing and transport, and in deciding upon 

witable storage accommodation. 

ersally Fortunately there remains a large category of 
The bjects which are resistant to damp and impervious 
peared B.. atmospheric changes. Such things as porcelain, 
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baked clay, most kinds of glass, many, metals, stone 
monuments free from salts, natural history specimens 
n spirit, ete., and these (with any packing that may 
2 necessary) may be consigned to the cellars with a 
fir prospect that they will not suffer deterioration 
nv neglect. 

It will be obvious from the preceding statements 
that any storage space which affords safe protection 
from the effects of bombing can always be utilized ; 
fthe temperature and humidity can be controlled at 
reasonable levels its value will be infinitely greater, 
snd if constant atmospheric conditions are obtainable 
a the right degree it will satisfy the exacting require- 
ments of a permanent repository for the most delicate 
material. 

Looking back over the years of peace, two further 
ines of investigation stand out as of the first import- 
ance to the preservation of museum objects in war- 
time. These are Macintyre’s work on atmospheric 
humidity and Groom and Panisset’s studies on the 
growth of micro-organisms. 

In 1929 Mr. J. Macintyre’ (late of H.M. Office of 
Works) took hygrometric readings over a period of 
time (a2) in the open air, (6) in a museum gallery and 


nding 
hittee 
Pums, 
nship 
John 
great 
seum 
rpor- 


‘ums, @ (c)in an exhibition cabinet within the gallery. This 
rance @ cabinet contained only some hygroscopic material 
f the Bi canvas). He found that the ‘variations in relative 
their humidity (R.H.) were much less extreme in the gallery 
ophe Bf than outside the building, and that within the 
; cabinet no maxima and minima of humidity were 
‘ions Bf meorded. The relative humidity in the cabinet had 
ects, 9 remained to all intents and purposes constant. The 
yP®- @ work was confirmed by further tests made at the 
ture, @ British Museum by placing recording instruments in 
‘ture # an exhibition case of considerable capacity (176 cub. 
) of ft.) which was not even provided with an air-tight 
‘ory Bf door. The case had 88° sq. ft. of glass and the equi- 
jects & valent of textile lining. It was found after the short 
zed, Ff interval of time which was necessary to establish 
ying § equilibrium that the hygrograph pen became almost 
d or stationary and a horizontal line was drawn across the 
ated HF chart. 
ones Certain deductions may be drawn from this, which 
; have a direct bearing on the packing of museum 
¥ © & objects which are sensitive to damp. 
a4 (1) The presence of soft hygroscopic packing 
lest B materials, such as cotton-wool, kapok, wood-wool 
= and paper are beneficial in the steadying effect they 


have upon humidity within the box. Objects should 
be wrapped in tissue and nested in the soft packing. 
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Such packing materials must obviously be dry, 
otherwise humidity will be stabilized in the box at 
a high level. 

(2) It would be very unwise to open a box for 
inspection purposes when external atmospheric 
conditions are unsatisfactory, as this would allow 
access of moist air which would remain and encourage 
mildew growths. 

Packing is very largely a matter of common sense. 
Special methods are required with machinery, heavy 
sculpture, paintings and large intricate objects. 
These should be anchored by struts of wood fixed 
inside the packing case, the final fitting being often a 
wedge-shaped piece of hard-wood screwed in position 
inside. When heavy objects are stored for any length 
of time, the elasticity of the packing materials may 
be impaired, so that specimens settle lower in the 
box and become loose. When this happens repacking 
is required before it is safe to contemplate 
transport. 

Turning now to the question of storage, it may be 
asked whether it is possible to define atmospheric 
conditions which are entirely safe for all kinds of 
museum objects. In order to answer this we turn to 
an investigation conducted by the late Prof. P. 
Groom and Miss T. Panisset* in 1933 on the mildewing 
of binding materials. Of all the materials studied 
tanned skins were found to be the most susceptible 
to fungoid growth. Efforts were made to grow 
mildew on these over a wide range of humidity and 
temperature, and the lowest relative humidity at 
which growths were observed with the naked eye 
was 72-6 per cent, the corresponding temperatures 
(68-77° -F.) being near the optimum. Twenty-four 
weeks actually elapsed between the first of a series of 
inoculations with young conidia and the appearance 
of growths. There seems justification, therefore, for 
regarding a round figure of 70 per cent R.H. as the 
upper limit beyond which the atmospheric humidity 
must not be allowed to rise (irrespective of tempera- 
ture) if mildew growths are to be avoided. In point 
of fact, the constant conditions recommended for 
paintings are 60 per cent R.H. at 60° F., and while 
these conditions would of course be ideal for collec- 
tions of any kind, variations of 5° and 5 per cent 
either way would not be deleterious in museum and 
library repositories. Where any doubt exists, tests 
of the humidity are readily made by the use of a 
whirling psychrometer, and it is important to take 
such observations at regular intervals in basements 
and strong-rooms, continuing at least until such time 
as it is evident that conditions are likely to remain 
satisfactory. If damp is excessive, measures are 
taken to improve ventilation, for example, by piercing 
walls and doors, using electric fans and heaters or 
the more efficient shelter heating units. For certain 
museum objects and paintings damp is disastrous, 
but excessive changes of humidity may be even more 
damaging. A temporary cure for varying humidity 
is to cut off completely all external ventilation and to 
condition the air in the room by heaters and fans’. 
This has the effect (a) of stabilizing the relative 
humidity and (b) of reducing it to the required 
degree at a temperature which is fairly constant, but 
the scheme can only be considered safe when under 
constant observation and psychrometric control. 
It is an emergency method, easily arranged at short 
notice where there is a suitable electric supply, but 
entirely dependent for success upon the human factor. 

The main problem in basement storage is to avoid 
pockets of cool stagnant air, and skill is required in the 
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stacking of boxes and the fitting of any wooden 
racking that may be necessary. Boxes should always 
be raised on duckboarding or battens so that they 
are not in contact with the floor, and a free air space 
should be left next the walls. This provision is 
essential for safe storage in normal times, but in time 
of war when there is a possibility of flooding from 
hydrants or burst pipes, the question of drainage has 
to be taken into account in determining the height 
of wooden staging. 

When book-racking is built adjacent to an outside 
wall, provision of several inches of air space at the 
back is very important. Openwork racking and 
shelving is safer than cupboard storage. Books 
should never be stored for any length of time in 
heaps even in a dry room because of their proneness 
to mildew and ‘foxing’. There may be no option in 
an emergency, but any such arrangement should be of 
temporary duration. 

Circumstances are different in the 
case of objects which are impervious 
to damp. Here it will be a question 
of preserving the labels by wax ; 
they should be of the tie-on type 
and should be clearly written with 
a black waterproof ink. Organic 
packing materials are so far as 
possible excluded, and wooden 
boxes may be lined internally with 
waterproof paper and painted on 
the outside with 10 per cent copper 
naphthenate in paraffin oil, in order 


to minimize the tendency of the 
wood to rot. 
Much ingenuity has been ex- 


pended in designing special con- 
tainers suited to various classes of 
material. For conditions which are 
_ reasonably dry, the plywood no- 
nail box has much in its favour. 
Where damp has to be feared, 
small air-tight galvanized metal 
containers have been employed for 
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collection of vellum documents by oe 
placing them in a couple of hundreg Meeeo™ 
dust-bins, each with a ta> felt jig mepe"" 
pressed over, and then thio meta 

lid is pressed on and lash | firmly 

to the handles. Within eac!: bin jy 





a tin of dry silica gel insert«-| 
the container is closed, 
absorbs excess moisture from the 
air. Access to the documents 5 
occasionally necessary and a fresh 
tin of silica gel is then inserted 
before replacing the cover. Exed. 
lent reports have been received of 
the efficiency of the arrancement. 
With the widespread develop. 
ment of aerial bombing it was 
increasingly obvious that no surface 
shelter could be regarded as safe. The London 
‘Underground’ provided a partial solution for some 
museums ; others, having objects that could with. 
stand damp, took to deep tunnels in the chalk. 
An early experiment in artificial tunnelling in a 
hillside in the country proved more costly than 
anticipated, but satisfactory housing was eventually 
obtained there for books, prints, drawings and manu- 
scripts. To control the humidity within the desired 
limits, the intake ventilation duct was equipped with 
fans and a battery of electric heaters, and there was 
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provision against the emergency of electrical break- J T* © 
down by an independent auxiliary greenhouse heating did the 
equipment and manually operated fans. “ ot 





When air is taken direct from outside, as in the 
above system, the control of humidity by heating may 
necessitate considerable variations of temperature, # 
but when a bulk supply of saturated air is already 
available at a low constant temperature (a common 
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storing manuscripts. The manu- 
script is placed in the box, the air 
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«edition in certain caves and mines) it is possible to 
obtain the required humidity by raising the tempera- 
igre to a fixed degree, and under favourable conditions 

temperature may also approximate to require- 
gents. Such @ scheme has been applied successfully 
in certain disused underground workings. It involves 
he building of suitable chambers as repositories in 
caverns underground, and these are each equipped 
th batteries of heaters and fans which pass the 
nditioned air into plenum systems within the 
ssitories. This scheme lends itself particularly 
» the storage of paintings because of the area of dry 
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firmh J space that the chambers afford, and the most 
bin is striking example is no doubt to be found in the main 
| before Igvational Gallery repository recently described by 


vr. F. I. G. Rawlins’®. 

When it is a case of storing valuable furniture, 
pets, textiles, large quantities of irreplaceable 
ks and manuscripts, antiquities and ethnographical 
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a h 
A. - pbjects of all kinds, the first essential is one of floor 
Exes). pepace, and to satisfy this requirement on an adequate 
ved of eale, building and excavation are alike out of the 
ement. question. For the cream of the collections of the 
velop. British Museum and Victoria and Albert Museum, 
it was there was no option but to find sufficiently extensive 
surface nderground workings in rock which could be water- 
London, proofed and in which the air could be fully conditioned 
- Some ges to temperature, humidity and ventilation. Nothing 
with. @wort of an undertaking of this magnitude could 
k. stisfy what had become, by the spring of 1941, an 
z ing erent requirement of great national importance. 
than @oefore any valuables could be stored it would have 
tually fo be demonstrated that conditions of 60° F. 60 per 
manu. t R.H. could be continuously maintained, and 
lesired hat there was adequate provision in the plant-room 
i with inst the possibility of breakdowns. It was a 


yestion of perfection or nothing. 

The choice of site presented many difficulties, as 
did the preparation of accommodation, but thanks 
to the Ministry of Works and Planning the ideal 
repository was brought into being within the remark- 





n the 
ymay gly short space of time of one year, and has since 
ature, Beeen used to capacity (Figs. 1 and 2). 


The full value of the work which had been already 
mplished in devising standard forms of package 
aod racking was now apparent ; uniform series of 
boxes made for economy in storage space, and 
ibution is such that it is possible to have immedi- 
te access to any specimen by consulting the location 
mtory. Carpets are tightly rolled and sealed up 
m paper and they are stored on staging covered with 
thicken-netting ; most of the smaller textiles are 
uspended on coat-hangers on avenues of horizontal 
ods, the more fragile under ‘Cellophane’ envelopes. 
ent lighting is available in the inspection 
moms and compressed air is laid on to facilitate 
mecticidal spraying, should moth be discovered. 
A feature of the plant room, which is separated 
im the main repository by strong-room walls, is 
he arrangement made for the remote observation of 
nditions in the repository and for the remote contro! 
i machinery connected with the conditioning of the 
rt. The engineer-in-charge has before him Cambridge 
corders which show at a glance the conditions of 
mperature and relative humidity at various selected 
pints in the store, and by operating the remote 
mtrols he can adjust the setting of the automatic 
itch gear, if for any reason it should be necessary 
0 vary the air supply in quality or in volume. 

It is no exaggeration to state that in every detail 
of storage there is indication of forethought and 
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skilful planning, and that the directors of the British 
Museum and Victoria and Albert Museum, with the 
support of their respective staffs and the Ministry of 
Works and Planning, have jointly been able to 
contrive and bring into actuality a museum in the 
bowels of the earth, which, from the point of view of 
conservation, is as fine as anything known above 
ground, either in Great Britain or elsewhere. Much 
valuable experience has been gained and it is a 
comforting reflexion that this knowledge will be 
applied in the remodelling of our museums after the 
War, so that the national treasures can be adequately 
housed and suitably displayed. 


*Kenyon, Sir F. G., “The British Museum in War-time’’. 


David Murray Foundation Lecture, Univ. of Glasgow, 1934. 
(Jackson, Wylie and Co.) 

*“The Cleaning and Restoration of Museum Exhibits’. Three 
Reports, 1921, 1923, 1926 (H.M. Stationery Office). 

* Plenderieith, H. J., “The Preservation of Antiquities’, 1934. 
Museums Association, Malet Place, W.C.1. “The Conserva- 


tion of Prints, Drawings and Manuscripts”, 1937. Museums 


Association, Malet Place, W.C.1. 

* League of Nations International Museums Office, “Muséographia” 
(2 vols.) (1934); “La Conservation des Peintures” (1939); “La 
Technique des Fouilles” (1939). 

* “Technical Studies in the Field of Fine Arts’’, Vols. 1-10 (Cambridge, 
ass.: Fogg Art Museum, Harvard University, 1932-42). 
*“Air Raid Precautions in Museums, Picture Galleries and Libraries” 

(Trustees, British Museum, 1939). 

* Macintyre, J., “Air Conditioning for Mantegna’s Cartoons at Hamp- 
ton Court Palace’, Tech. Studies, 11, 171 (1933-34). 

* Groom, P., and Panisset, Miss, Ann. App. Biol., 20, No. 4, 633-60 
(1933). 

* Rawlins, F. I. G., Museums J., 41, 279 (1941). 

” Rawlins, F. I. G., NATURE, 151, 123 (1943). 


OBITUARIES 
Sir Thomas Middleton, K.C.I.E., K.B.E., C.B., F.R.S. 


Sm Tuomas Hupson Mipp.eton, chairman of the 
Agricultural Research Council and formerly professor 
of agriculture in the University of Cambridge, died at 
his home, Whyte House, Strawberry Vale, Twicken- 
ham, on May 14 at the age of eighty. 

Sir Thomas was educated at Merchiston Castle 
School, Edinburgh, and at the Universities of Glasgow 
and Edinburgh. His first post (1889) was the pro- 
fessorship of agriculture at Baroda College, India. 
He held this until 1896, when he became lecturer in 
agriculture in the University College of Wales, 
Aberystwyth. Then, in 1899, he was appointed to 
the professorship of agriculture at Durham College of 
Science, and, in 1902, to the professorship of agri- 
culture in the University of Cambridge. The Depart- 
ment of Agriculture, as it was then described, was a 
young one, inadequately staffed and housed, and 
struggling to find its place in a University which at 
that time looked upon applied science with almost 
as much suspicion as the farmers of the Eastern 
Counties of England. Agriculture in Britain had 
drifted into a pitiably depressed condition, and large 
areas of land were passing out of cultivation. To 
check the prevalent ‘tumbling down’ of good arable 
land to grass, he set in train a series of demonstrations 
in Cambridgeshire and the surrounding counties on 
the technique of laying down lard to grass with 
appropriate seeds mixtures. He also instituted trials 
to determine which were the best varieties of potatoes 
for growing in the Eastern Counties and to demon- 
strate, among other things, the value of a ‘change 
of seed’. This was particularly congenial work to 
him, for his home training on Rose Farm in the 
Black Isle, Cromarty, had provided him with an 
exceptionally thorough knowledge of the crop. These 
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demonstrations soon proved to be of great value to 
the farmers of the Eastern Counties and went far to 
dispel their mistrust of everything connected with 
laboratories and experimental farms. 

Middleton’s stay in Cambridge was a short one, for 
in 1906 he accepted the post of assistant secretary of 
the Board of Agriculture. It is no secret that he had 
misgivings about the advisability of doing so, and 
his friends, realizing how much his interests were 
bound up with an open-air life, did their best to 
dissuade him from taking this step by pointing out 
that the Board, at this time, had only a somewhat 
tenuous interest in education, and no vision what- 
ever of the part research work could play in the 
development of agriculture; but the view that he 
could do more for agriculture as. a Government official 
than as a university professor won the day. 

This post he held until 1919, acting during the last 
two years of his tenure as deputy director general of 
the Food Production Department. The campaign he 
then became responsible for, hurriedly planned as it 
inevitably was, added the produce of approximately 
an extra three million acres to the national food 
supply in spite of a great shortage of labour, fertilizers 
and machinery. The full story of it is told in his 
book “Food Production in War’’ (Oxford, 1923). 

With the coming of peace in 1918, Middleton was 
appointed a commissioner under the Development 
and Road Improvements Funds Acts of 1909-10. 
He continued to serve the Development Commission 
until 1941, becoming its vice-chairman in 1929. His 
tenure of office was broken into in 1926-28, when his 
wide experience of agricultural administrative work 
and his knowledge of agriculture in India was put at 
the disposal of the Royal Commission on Agriculture 
in India. 

In 1938 Middleton was appointed chairman of the 
Agricultural Research Council by a committee of the 
Privy Council for the Organization and Development 
of Agricultural Research, after consultation with the 
Royal Society. He was ideally fitted for guiding a 
Council consisting of scientific men with no special 
knowledge of agriculture, and agriculturists with an 
equally limited outlook so far as scientific matters 
were concerned, for his work had brought him into 
contact with the research staffs of practically all of 
the agricultural institutions in Great Britain, and he 
never missed an opportunity of discussing with them, 
no matter what the subject, the investigations they 
were engaged upon. A wide general knowledge of 
the more important of the sciences bearing on agri- 
culture made this possible and put him in a position 
to see most of the problems of agricultural develop- 
ment, as the directors of research institutes have to, 
from béth the scientific and practical points of view. 

Of the honours which fell to Middleton, two were 
especially valued. One of these was the fellowship of 
the Royal Society, awarded in 1936; the other was 
the Gold Medal of the Royal Agricultural Society, 
given for distinguished services to agriculture. He 
was, fittingly, its first recipient. The Universities of 
Aberdeen, Edinburgh and Wales conferred the LL.D. 
and Reading the D.Sc. upon him. In 1913 he was 
made C.B.; the honour of K.B.E. came in 1918, and 
K.C.L.E. in 1929. 

Endowed almost to the end of his life with the 
best of health and a fine physique, Middleton was 
capable of tiring out his staff and the visitors to his 
demonstration plots, and then returning to a strenuous 
evening’s work in the laboratory or his home. But 
though he never seemed to allow himself any leisure, 


NATURE 


JULY 24, 1943, vor. 


he found time for two hobbies : one was ph .: 
and wherever his work or his holidays t 
carried a camera; the other was garden 
Cambridge, in somewhat difficult cond:ti 
maintained a first-rate collection of roses «} 
they flowered in a local nursery, with th« 
crimination of an old-time florist and grow 
aid of combinations of the various artificis 
used in his farm demonstration plots. 

He married Lydia Miller, daughter o! 
Prof. Davidson of Adelaide; she died in 19: 


a@ son and a daughter. Rowtanp H. | \crrey. 


Dr. Karl Landsteiner, For.Mem.R.5. 

Tue death of Dr. Karl Landsteiner on June 2% jp 
New York has closed a career of singular «minenes 
in the realm of medical research. He was born ip 
Vienna on June 14, 1868; graduated in medicine 
in 1891 at the University there; and from 1g 
until 1919 held the post of professor of pathological 
anatomy in the University. After the War of 1914-\s 
he left Vienna to work in a hospital in The Hag. 
and from 1922 until his death he carried out his 
researches as a member of the staff of the Rockefeller 
Institute in New York. 

As a young investigator, Landsteiner was deeply 
interested in the problems of serology and immunology. 
Together with Donath he made observations on the 
substance in organ extracts which lyses the strictly 
homologous red cells, and which he and his o. 
worker identified as Metchnikoff’s macrocytas. 
With Halban he studied the differences of fetal 
and maternal blood sera from the point of view of 
their lytic, agglutinating and bactericidal properties. 
Donath and Landsteiner in 1904 and 1905 made a 
notable contribution to knowledge of the role of 
intravascular lysis in the pathogenesis of paroxysmal 
hemoglobinuria. But the chief work of Landsteiner 
at this early stage was the recognition of differences 
in human red blood corpuscles when obtained from 
different individuals, and the separation of the red 
cells into four well-defined groups characterized by 
their behaviour when exposed to the action of the two 
main types of agglutinins that are met with in human 
sera. A statement foreshadowing this work was 
made in a footnote to a paper on the anti-enzymic, 
lytic and agglutinating action of blood serum and 
lymph, which is dated February 10, 1900. He wasan 
assistant in the Institute of Pathology in the Univer. 
sity of Vienna when, in 1901, he published his work 
on iso-agglutination and the blood groups. Even 
at this early date he was aware of the probable 
significance of his results for medico-legal purposes 
and in the practice of blood transfusion. The value 
of his pioneer researches on the subject was attested 
when, in 1930, he was awarded the Nobel Prize n 
Medicine. 

The importance of this work has been abundantly 
proved during the present War in the avoidance 0! 
undesirable reactions by ing that the donor’ 
blood is compatible with that of the recipient. ln 
spite of every care, inexplicable reactions have 
occasionally occurred, and it was Landsteiner and 
Wiener who threw light on these accidents when, 
in 1940, they discovered a hitherto unsuspected 
antigen, the Rh factor, a symbol chosen because 4 
similar antigen exists in the blood of rhesus monkeys. 
This antigen is present in the red blood cells of % 
per cent of human subjects, and an important 
extension of knowledge arising from its study has 
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heen the elucidation of the cause of the hemolytic 
anemia of newborn infants ; this disease has been 
found to be due to the production of a lysin in the 
hlood of an Rh-negative mother when the fcetus has 
inherited the Rh factor from the father. 

The first two papers by Landsteiner and E. Popper 
on the experimental transmission of poliomyelitis to 
monkeys appeared in 1908 and 1909, and opened 
the way to intensive study of the mode of 
transmission of the causal filterable virus and of its 
neutralization by a specific immune serum. 

During the twenty years between 1917 and 1938, 
Landsteiner and his co-workers extended the obser- 
yations of Obermayer and Pick on the changes in 
the immunological specificity of proteins which 
result from modifying their chemical and physical 
structure. This series of researches gave full rein 
to Landsteiner’s creative and analytical powers ; in 
particular, the ingenious experiments with artificially 
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conjugated antigens and the corresponding immune 
sera have shed much light on the nature of the 
serological specificity of proteins and cell antigens. 

The last years of his life were devoted to studies 
on allergic manifestations produced in experimental 
animals in response to simple chemiéal compounds 
such as picric acid and quinine. 

The consistently high level of Landsteiner’s achieve- 
ments throughout the long period of his active life 
makes it natural to: imagine that he knew little or 
nothing of the painful gropings after scientific truth 
which afflict lesser men. Although his work received 
recognition in many quarters—he was elected a 
foreign member of the Royal Society in 1941—he 
bore himself modestly, and indeed seemed to forget 
self-interest in his preoccupation with the problems 
upon which his mind was bent. His name is assured 
of a permanent place in the records of experimental 
medicine. G. F. Perrier. 
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The Wellcome Foundation: New Research 


Appointments 


Dr. C. M. Wenyow will be retiring shortly under 
the age limit from the directorship-in-chief of the 
Wellcome Research Institution and the directorship 
of the Wellcome Bureau of Scientific Research. His 
association with the research laboratories founded by 
the late Sir Henry Wellcome has extended over 
thirty-six years, commencing at the Wellcome 
Tropical Research Laboratories in Khartoum in 
1907. Among his many contributions to the literature 
of protozoology his ‘“‘Protozoology—A Manual for 
Medical Men, Veterinarians and Zoologists” is out- 
standing. Dr. Charles H. Kellaway, at present 
director of the Walter and Eliza Hall Institute for 
Medical Research, Melbourne, has accepted the 
invitation of the Board of the Foundation to assume 
the directorship-in-chief of the Wellcome Research 
Institution and the Foundation’s other research 
laboratories at home and overseas. His appoiniment 
will become effective as early in 1944 as the con- 
venience of the governing body of the Hall Institute 
and transport arrangements from Australia will 
permit. 

Dr. N. Hamilton Fairley will take over the director- 
ship of the Wellcome Bureau of Scientific Research. 
However, as he is at present Colonel A.A.M.C. and 
is serving as director of medicine to the Australian 
Army in the Pacific, he will be unable to proceed to 
England until a later date. Dr. T. A. Henry will be 
retiring on August 31, after which the Wellcome 
Chemical Research Laboratories (London) will be 
merged in the Wellcome Bureau of Scientific Research 
referred to above. Dr. Henry’s work in the field of 
plant alkaloids is well known, and his book, ““The 
Plant Alkaloids”’, is regarded as a classic in this field. 
The laboratories under his direction have always 
specialized in the chemistry of tropical medical 
research and will continue to do so. 

Dr. Erwin E, Nelson, at present director of phar- 
macology at Tulane University, New Orleans, has 
been appointed director of the Wellcome Research 
Laboratories at Tuckahoe, N.Y. Dr. Nelson, who 
graduated in medicine at the University of Michigan, 
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was from 1919 until 1937 assistant professor, associate 
professor and then professor of pharmacology there. 
During that time he was lent to the U.S. Government 
for two years so that he might organize the Pharmaco- 
logical Department of the Food and Drugs Adminis- 
tration. Plans are in view for the further development 
of the Wellcome Chemical Research Laboratories at 
Beckenham under Dr. Sydney Smith, and a consider- 
able expansion of the Foundation’s research activities 
is envisaged for the immediate post-war period. 
Various changes in the organization of the Labora- 
tories will be made in order that the Foundation’s 
own research plans, as well as those carried on in 
collaboration with Government Departments, the 
Therapeutic Research Corporation and other bodies, 
may be fully realized. 


A Staff College for the Civil Service 


In Nature of May 8 was published a leading 
article which raised what we regarded, and still 
regard, as pertinent questions for the committee 
appointed by the Chancellor of the Exchequer to 
examine the matter of the training of Civil servants. 
We pointed to the committee’s terms of reference and 
asked why the possibility of establishing a’ staff 
college should have been given special prominence, 
and we went on to give our views as to why a staff 
college, if it be the only means of entry into the service, 
may have precisely the results which ought, at all 
costs, to be avoided. Nothing in what we said, how- 
ever, decried or was intended to decry the value of a 
staff college if it be given its proper place in any 
scheme for the preparation of future administrators. 
Our point was that such a college should not be 
allowed to take the place of the universities, the 
technical colleges and the other educational institu- 
tions in which candidates for the Civil Service may 
gain their first qualifications. We hope, however, 
that the committee to which we have referred will 
study carefully a paper on the “Post-Entry Training 
for Administration from the Industrial Aspect” 
recently delivered to a conference of the Institute of 
Public Administration by Mr. E. 8. Byng, vice- 
chairman of Standard Telephones and Cables, Ltd. 
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Mr. Byng not only traced the growth of the need for 
training in administration selected members of staffs 
and the encouragement given towards that end by 
professional institutions: he also pointed out quite 
clearly that in the staff college he visualized, the 
curriculum would be concerned with broad adminis- 
trative problems, and would exclude subjects covered 
by ordinary training. 


A National Administrative Staff College 


Mr. ByncG made it clear, too, that the outstanding 
feature of the scheme of a national administrative 
staff college was that it would be highly selective. 
No matter in what department—accounting, com- 
mercial, engineering and the like—candidates for 
admission had served, only those who had shown 
themselves likely to qualify for higher grades of 
administrative responsibility would be considered. 
Moreover, while the course would extend over five 
months, not more than one quarter of the time would 
be devoted to formal instruction. The remainder 
would be occupied’ by discussions, practical exercises 
directed to testing powers of exposition, of investi- 
gating problems, drawing up reports and so on, 
Already, Mr. Byng told his audience, the group 
responsible for this proposal claim that among some 
two hundred and fifty people who have been consulted 
(and they include members of the Government, both 
Houses of Parliament, representatives of the Civil 
Service, local government, industry and the univer- 
sities) all but a few have expressed their approval. 
We are glad to note these opinions from varied sides 
of our national life because they reinforce another of 
the points made by Mr. Byng. It is that industrialists 
and business men are ready, if not anxious, for an 
all-inclusive staff college. They would welcome the 
idea that picked men from the Civil Service should 
study together with picked men from their own 
ranks. We believe there is much to commend the 
idea. The growth of large-scale organizations, and of 
quasi-public corporations controlling services pre- 
viously rendered by private enterprise, have made 
the differences between business and the public 
services much less definite than they used to be. 
Indeed, the relations between the business world and 
the Government departments become more and 
more intimate and ¢ mplex. The War has added 
strength to that tendency and there would be obvious 
advantages in bringing together what Mr. Byng calls 
“the future administrators of both worlds” during a 
critical part of their training. 


Post-War Demcbilization of Scientific and other 
Personnel 


A DEFINITE step in preparation for the demobiliza- 
tion of scientific, technical and professional staff from 
the Services and from the war industries at the end 
of hostilities and for their redistribution in suitable 
oecupations both at home and overseas has now been 
taken by the Minister of Labour and National 
Service in the appointment of a Committee of 
Inquiry, with Lord Hankey as chairman. The Com- 
mittee includes Mr. J. 5. Duncan, Deputy High 
Commissioner for Australia, and the Dominions of 
Canada, New Zealand and South Africa will be 
represented by observers. The terms of reference 
are: To consider and report upon the arrangements 
which should be made to facilitate the employment 
after the end of hostilities of men and women qualified 
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to undertake responsible work in the profes: ions o 
elsewhere, with particular reference to 4) the 
organization, premises and steff of the Appoi:tments 
Department of the Ministry of Labour and \ ationg) 
Service ; and (6) the arrangements which sh. uld be 
made for co-operation between the Appoin: ments 
Department and other organizations and inst |‘ utions 
(including professional, industrial and com:nercig) 
organizations) and universities, at home and «broad, 
In addition to those named above, the Com mittes 
includes Mr. H. M. Barton, Sir Bernard Bowiillon, 
Mr. J. T. Davis, Mr. R. H. Dobson, Sir -Willia:: Fyfe, 
Mrs. Mary Hamilton, Mr. Clement Jones, |r, H. 
Lowery, Mr. John McLean, Mr. Godfrey Mitch, the 
Hon. Eleanor Plumer, Prof. R. V. Southwe'!, Mr 
H. V. Tewson, Mr. Henry Thirkill, and Mr. (;. W, 
Thomson, with Mr. H. F. Rossetti and Mr. F. M. H, 
Markham, Ministry of Labour and National Service, 
as secretaries. 


Coal Carbonization and the Economy of Britain 


Tue Institute of Gas Engineers held its eightieth 
annual general meeting in London on June 9, and the 
president, Mr. E. V. Evans, surveyed the industry of 
coal carbonization and its place in the war and post- 
war economy of Great Britain. To the genera! public, 
coal is just something to burn, but in the last genera. 
tion we have seen the oil industry convert a raw 
material into a great variety not only of fuels but 
also of chemical products. To-day it is generally 
agreed that the coal industry must do likewise. The 
gas industry, of all fuel industries, so far has de. 
veloped the processing of coal to the greatest extent. 
Mr. Evans’ address revealed the far-reaching ramifi- 
cations of the industry in the national fuel economy. 
But the section which seems to merit most careful 
scrutiny is the discussion of what may be anticipated 
from a co-operative scheme in which the public 
utilities co-operate instead of competing in the 
supply of electricity and gas, each supplying the 
public with its product in directions for which it is 
most fitted. The argument assumes the existence of 
a town of 200,000 inhabitants with the services 
normally developed and with prices as at present. 
It assumes that in three stages conditions alter in a 
normal manner leading to a result which may be 
summarized as follows: Consumption of gas would 
increase fourfold, while average price per therm 
would fall from 10-4d. to 6-22d. Consumption of 
electricity would double and average price fall from 
0-98d. to 0-7d. per unit. Fuel bill for the average 
domestic consumer would fall from £17-9 to £16. 
Transport of solid fuel and ash through streets would 
fall to less than one fifth. The total amount of coal 
consumed for fuel and power would be reduced from 
580,000 tons to 517,000 tons. Atmospheric pollution 
would be practically abolished, and recovery of by- 
products—tar, benzole, sulphur and ammonia— 
increased about fourfold. These gains require only 
the application of existing and technical knowledge, 
directed according to a national plan for the efficient 
use of coal. 


Association of Special Libraries and Information 
Bureaux 
Txe report of the proceedings of the seventeenth 
conference of the Association of Special Libraries 
and Information Bureaux held in London during 
November 7-8, 1942, has now been issued. It con- 





submit 
the Cit 
confere 
rooms 

Londor 
of the | 


Public 
THE 
Sanitar 
subject 
Ordéne 
Hondu 


the pe 
require 


1§2 


ONS or 
t) the 
Uments 
1tional 
ild be 
ments 
UtIONns 
Lercial 
road, 
muttes 
lillon, 


itieth 
id the 
‘ry of 
post- 
ublie, 
nera- 

raw 
3 but 
rally 
The 
| de- 
tent. 
mufi- 
my. 
reful 
ated 


ruld 
erm 
1 of 
rom 
rage 
£16. 
yuld 
ral 
rom 
on 
by- 
Aa— 
nly 
ige, 
ent 


No. 3347, JULY 24, 1943 NATURE 101 


gins the papers presented at the meeting with a 
brief record of the discussions and in addition Mr. 
c, 8. Orwin’s paper “Agriculture and the War 
stimulus”, which owing to his absence was omitted 
fom the programme. Mr. Headicar’s paper “WwW ar- 
time Problems in Books and Binding” and Miss E. M.R. 
Ditmas’ paper “The Special Library in Time of 
War”, together with Sir Richard Gregory's opening 
address ‘International Systems and Standards’’, were 
not included in the reprints issued in pamphlet form 
for use at the Conference. In addition to the sum- 
marized discussions, the pamphlet includes reports 
«ibmitted from the National Central Library and 
the Citizens’ Advice Bureau. The eighteenth annual 
conference of the Association will be held in the 
woms of the Royal Society, Burlington House, 
London, W.1, on September 18 and 19. Particulars 
{the programme will be available later. 


Pyblic Health in Honduras 


Tue January issue of the Boletin de la Oficina 
Sanitaria Panamericana contains an article on this 
subject by the Director of Public Health, Dr. P. H. 
Qrdénez Dias, who states that public health in 
Honduras is making notable progress since most of 
the people have become health conscious. Sanitary 
requirements, including health certificates for em- 
ployees, have been enforced in public eating and 
drinking places and all others in which close contact 
with the public is required. A Biological Institute 
has recently been created for the preparation of 
serums and vaccines. The anti-venereal campaign 
has been intensified by the use of arsenical prepara- 
tions. In spite of free distribution of anthelmintics, 
infestation by intestinal parasites is still prevalent. 
Only sporadic cases of malaria were observed. The 
milk station deals with a hundred children daily 
and distributes 163,332 bottles and 15,394 quarts of 
milk during the year, with the result that the 
child mortality in those attending the milk station 
was 68 2 as compared with 105-6 for the whole 
republic. 


Earthquakes in the Pacific 

Tue United States Coast and Geodetic Survey, in 
co-operation with Science Service and the Jesuit 
Seismological Association, has made a preliminary 
determination of the epicentres of three recent earth- 
quakes in the Pacific Ocean. The first of these, on 
March 15, 1943, occurred at 4h. 47.9m. U.T. at an 
epicentre near latitude 10° N., longitude 142° E., 
which is in the bed of the ocean to the north-east of 
Fuhaesu in the Caroline Islands. The second earth- 
quake, also on March 15, occurred at 22h. 59-2m. v.rT. 
at an epicentre near latitude 14° S8., longitude 174° W., 
which is in the bed of the ocean to the south-west of 
Savaii, Samoa, and north-east of Fiji. This earth- 
quake had a depth of focus in the neighbourhood 
of 300 km. The third earthquake occurred on March 
21 at approximately 20h. 35-4m. vu.T. from an epi- 
centre near latitude 6° S8., longitude 146° E., which 
is on land in the north-east of the island of New 
Guinea. The exact location is just south of Astrolabe 
Bay and the coast town of Dein. All these earth- 
quakes occurred in well-known seismic regions, and 
all interpretations and calculations are tentative, the 
data being received from seismological observatories 
to Tucson, Sitka, Honolulu, Wellington, Pasadena, 
Fardham, Sydney, Buffalo, Brisbane and Apia. 


Announcements 


Tue Zoological Society of London has arranged a 
course of popular lectures on natural history to be 
given at the Society’s offices in Regent’s Park, 
London. Admission is by ticket obtainable by post 
or at the Zoological Gardens on the day of the 
lecture. The first lecture will be given by Sir John 
Graham Kerr, who will speak on “A Naturalist in 
the Gran Chaco, South America”, on July 28 at 
3 p.m. 


Tue following appointments, promotions and 
transfers in the Colonial Service have recently been 
made: H. 8S. Darling, plant protection officer, 
Palestine; M. Landau, assistant veterinary officer, 
Palestine ; A. J. Kerr (agricultural officer, Uganda), 
senior agricultural officer, Uganda; E. T. Fern 
(veterinary officer, Northern Rhodesia), deputy 
director of veterinary services, Northern Rhodesia ; 
J. A. N. Hobday (chief veterinary officer, Bechuana- 
land), director of veterinary services, Northern 
Rhodesia. 


TuHE Royal Society of Arts offers a prize under the 
Thomas Gray Memorial Trust, the objects of which 
are “The Advancement of the Science of Navigation 
and the Scientific and Educational interests of the 
British Mercantile Marine’. The prize is of £50 and 
is open to any person of British or Allied nationality 
who may bring to the notice of the Society an inven- 
tion, publication, diagram, etc., which in the opinion 
of the judges is considered to be an advancement in 
the science or practice of navigation, proposed or 
invented by himself during the period January 1, 
1938—December 31, 1943. Entries which have already 
been considered by the judges in the years 1938—42 
are not eligible for further consideration unless they 
have since been materially modified. Competitors 
must forward their proofs of claim between October 
1 and December 31, 1943, to the Acting Secretary, 
Royal Society ef Arts, at the above address. 


AccorDING to the Journal of the American Medical 
Association of March 6, the Foundation for the Study 
of Cycles, New York, a non-profit organization 
created to foster, promote and conduct scientific 
research on rhythmic and periodic fluctur.tions in any 
branch of science, announces the offer of a medal to 
the person who, during 1943, publishes the most out- 
standing book or paper on the subject. The Founda- 
tion is an outgrowth of the permanent committee set 
up in Matamek in Canada after the first International 
Conference of Biological Cycles. Besides the award 
of a medal, the Foundation makes awards for out- 
standing work in each branch of science. Further 
information can be obtained from Dr. Ellsworth 
Huntington, chairman of the Committee on Awards, 
Hendrie Hall, York University, New Haven, Conn. 
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LETTERS TO THE EDITORS 


The Editors do not hold: themselves responsible 
for opinions expressed by their correspondents. 


No notice is taken of anony ications. 





Transparent Water-in-Oil Dispersions : 
the Oleopathic Hydro-Micelle 


Ir is well known that oil — alkali-metal soap (or 
cationic soap, such as cetyl trimethyl ammonium 
bromide) — water systems of certain concentrations 
exist as transparent, electrically non-conducting dis- 
persions, in which the oil is the continuous phase. 
Dilution of these systems with excess water inverts 
them to oil-in-water emulsions which are milky for 
low soap/oil ratios and transparent for sufficiently 
high soap/oil ratios, The transparent oil-continuous 


eOo——_ 
Qo Alcohol, amine, ete. 


systems are familiar as ‘soluble-oil’ and similar con- 
centrates : the essential conditions for their forma- 
tion are (1) high soap/water ratio, (2) the presence 
of an alcohol, fatty acid, amine or other non-ionized 
amphipathic substance in mol-fraction approximately 
equal to that of the soap. 

We believe that the properties of these systems 
and the conditions for their formation may be ex- 
plained as follows. The disperse phase consists of 
sub-microscopic micelles having @ core of soap-in- 
water solution and a surface monolayer of soap ion- 
pairs inte with non-ionized amphipathic 
molecules, with the hydrocarbon portions orientated 
outwards (see diagram). The high soap/water ratio 
ensures that the soap is undissociated ; the presence 
of the water/oil interface containing orientated non- 
ionized amphipathic molecules allows undissociated 
soap ion-pairs to orientate there also, as an alternative 
to association in curd fibres ; the non-ionized amphi- 
pathic molecules separate the soap ion-pairs suffi- 
ciently to prevent the repulsion between them that 
would otherwise occur, and indeed convert the repul- 
sion in the monolayer into an attraction by forming 
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complexes with the soap, similar to those \ 
elsewhere! 


Semi-quantitative evidence can be offere | 
port of this hypothesis. We find, for exam »\¢, 
transparent oil-continuous dispersions of t/ 
ing approximate composition are quite sta! 
ing, however, a slight Tyndall effect : 

ou os oh om 150 parts sd volu 
Water . 100 —(,, 
Soap os ce a ow ss 
Alcohol .. és sé DD »w» 


If we take all densities as 1, the number o! 
containing 100 gm. of water as n, the 1 
weight of the soap as 300, and the number o 
and alcohol molecules per cm.* of interf 
2-5 x 10** each, we have for spherical mice! |e: 
the radii indicated in the diagram (negle 
soap in the bulk of the water), 


Volume of water = § xr,» = 100; 
Volume of soap + alcohol = § x(r,?—r,")) 
whence r, = 1-24 r,. 


Also area of water/oil interface = 4x r,* n, 


3 (volume of water) 
area of water/oil interface — 


50 x 6 x 10” 
ike 100 | < 2-6 x 208 


Thus r, = 93 A., while r, — r, = 18 A. (compara the 
vertical depth of a soap monolayer, 20A.). The 
micelle is therefore about 200 A. in diameter, which 
accords well with the optical properties of the dis- 
persion. 

A similar calculation for the transparent com- 
position* 





_% = 





em.=75 A, 


which shows scarcely any Tyndall effect, gives 
r, = 1-53 r,, and by making reasonable assumptions 
of the depth of the monolayer we may deduce the 
micelle diameter as about 120 A., again in good agree- 
ment with the optical properties. 

Gradual addition of water to the transparent oil- 
continuous system results first in the formation of 
an opaque emulsion, which with rather more water 
becomes viscous, though still non-conducting ; evi- 
dently the micelles have to swell to accommodate 
more water, giving opacity, and then to deform 
owing to mutual contact, giving viscosity (addition of 
more oil to this viscous emuision removes the viscosity 
but does not restore transparency ,as would be expected). 
This spontaneous emulsification of the added water 
is made possible by the very low interfacial tension. 
Still more water inverts the system to a stable oil- 
in-water dispersion, because the lowered soap/water 
ratio permits the dissociation of the soap ion-pairs, 
giving the charged interface tha: favours ordinary 
hydrophilic micelles or globules’. 

We hope to extend this work by quantitative 
measurements on the simplest possible systems. 
Meanwhile, the conception of the ‘inverted’ “micelle 
seems to us to be sufficiently well established qualita- 
tively to merit ion. It is the water-in-oil 
analogue of the hydrophilic ‘swollen’ soap ionic 
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nicelle, containing enclosed oil, described by Law- 


nace’; and since it contains enclosed water, and is 
jlerated by (though not attracted by) an oily dis- 
‘on medium, it may conveniently be termed the 
: thic hydro-micelle’. 
— : T. P. Hoar. 
Metallurgical Laboratories, 
University, Cambridge. 
J. H. Scuvurman. 
ment of Colloid Science, 
University, Cambridge. 


shulman and Hughes, Biochem. J., 
Rideal, Proc. Roy. Soc., B, 122, 
Stenhagen, Proce. Roy. Soc., B, 38). Marsden and 
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Dual Decay of Potassium 


Ir has been known for some time that the §-ray 
wtivity shown by potassium is due entirely to the 
isotope “*K, which thereby transforms to “Ca. One 
night expect that “K would exhibit a dual decay, 
tansforming to *°A either by emission of a positron 
r by the electron-capture process. Attempts have 
en made at various times to detect positrons in 
the radiation from potassium but without success. 
These experiments, however, would not have de- 
weted the electron-capture process. In 1937, von 
Weizsicker pointed out that considerations of the 
sbundance of the chemical elements suggested that 
the isotope ““K may in fact transform by a capture 
srocess to “*“A. The argument was as follows. The 
sbundance of the chemical elements varies on the 
thole smoothly with atomic number, and the inert 
mses as a class show the same variation, except that 
they are rarer by several powers of 10 than their 
wighbouring elements. Argon is a striking exception, 
for it is about 1,000 times more abundant than would 
te expected from the general rule. The excess is 
dye entirely to “*A, and argon would obey the rule 
ifthe ““A atoms could be attributed entirely to the 
wansformation of ““K. 

Some time ago, at the suggestion of the late Dr. 
Harold Walke, we examined the radiation from 
potassium for evidence of the K-capture process, by 
placing a tray containing a layer of potassium salt 
na large expansion chamber. 

When an electron of the K-shell is captured by 
the nucleus, its place must be taken almost imme- 
diately by an electron from an outer shell, with the 
mission of a quantum of characteristic K-radiation. 
In the present case, the quantum will be emitted 
by an argon nucleus and its energy will be rather less 
than 4,000 electron volts. Practically all the radiation 
seaping from the layer of potassium salt into the 
tir of the chamber will be absorbed within a few 
centimetres of the source. The absorption of each 
qantum gives rise to a photo-electron of about 
+5 mm. range, appearing in the cloud chamber as a 
large spot, easy to distinguish from any background 
doud which may be present. The expansion chamber 
thus affords a sensitive method for the detection of 
the capture process, provided that the $-rays from 
the source of potassium salt are bent away by 4 
strong magnetic field so as not to interfere with the 
observation of the spots. 

In the course of the experiments 172 photographs 
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were taken, some using layers of potassium chloride 
and some potassium nitrate; on these, twenty-eight 
large spots were observed, nearly all within 3—4 cm. 
of the source. There is good reason to believe that 
these spots are not a background effect of the chamber, 
for 117 photographs, taken under similar conditions 
except that layers of sodium salts were used, showed 
only two spots; while fifty photographs with no 
source gave no spots. The results show therefore 
that potgssium emits an X-radiation of about the 
expected quantum energy, but it must be borne in 
mind that this radiation might arise from other pro- 
cesses than the K-capture process ; as, for example, 
by the ionization of the K-level of potassium by the 
§-radiation. Calculation indicates, however, that these 
other effects are far too weak to account for the 
observations, and there seems to be little doubt that 
the K-radiation arises from the electron capture 
process 
“K — A, 


An estimate has been made of the probability of 
this process relative to the known 8-transformation 
to “Ca. Owing to the great absorption of the K- 
radiation in the layer of salt and the uncertainty of 
the absorption coefficient, the calculations are very 
rough. They lead to the conclusion that the branch- 
ing ratio is about three or four disintegrations by 
electron capture to one by electron emission, whereas 
von Weizsicker estimated the ratio to be 1 to 3. 
As both estimates are liable to large errors, the 
discrepancy cannot be regarded as serious. 

Recalculating the half-value period of “°K to take 
account of this alternative mode of decay, we arrive 
at a value of about 4 x 10* years, not an unreason- 
able figure. 

It would be interesting to be able to show that 
old potassium minerals, for example, granites or 
potassium feldspars, contain argon in amount corre- 
sponding to their age and potassium content. There 
exists already evidence of the presence of argon in 
granites' but its significance is not clear, for it is 
difficult to exclude completely the possibility of 
atmospheric contamination. The outbreak of war 
and the pressure of other interests prevented us from 
pursuing this aspect of the problem, and there seems 
little prospect of our being able to take it up for some 
time. For this and other reasons we make known 
our results, although not as complete as we would 
wish, without further delay. 

F. C. THompson. 
S. Row.anps. 
George Holt Physics Laboratory, 
University of Liverpool: 
June 21. 
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Nature of Tetraploidy in Cultivated 
European Potatoes 


Ir must be unusual to find that the essential details 
of the genetic behaviour of an economic crop of such 
standing as the potato can still offer fertile grounds 
for controversy. Yet such is indeed the case. 

The relevant facts of the cytogenetic situation are 
briefly these. The family Solanacem, to which the 
potato belongs, appears to be characteristically poly- 
ploid on the basic number 12, 2n= 24 being the lowest 
chromosome number actually found. The European 
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cultivated potatoes with 48 somatic chromosomes 
might therefore be suspected of being tetraploids. 
The published data on meiosis are, however, insuffi- 
cient to establish the nature of tetraploidy. Although 
quadrivalents have been seen by Stow', Meurman and 
Rancken? and Ellison®, there is no precise information 
on the frequency of their occurrence. In the genetic 
literature, on the other hand, two opposing views are 
to be found. The earlier workers, for example, 
Salaman‘, and more recently Black* and_ Collins‘, 
regarded the plants as functional diploids. The 
genetical possibilities of tetraploidy, though perhaps 
appreciated by K. O. Miiller’ in 1930 and by Asséyeva 
and Nikolaeva* in 1935, were not fully considered 
until 1937*, a decade after the publication of the 
initial cytological facts just outlined. To this situation 
must be added a further complication in the shape of 
speculations on the true basic number of the solan- 
aceous polyploid series. Assuming this to be 6 and 
not 12, allo-octoploidy has been proposed* though 
not as yet employed as a working hypothesis for 
potato genetics. 

The choice essentially lies between a disomic and 
a tetrasomic interpretation of inheritance in this 
plant. Data which would critically distinguish 
between these alternatives are not yet fully available, 
but there is a growing weight of evidence in favour 
of tetrasomy. Thus some genetical work recently 
published’* has shown a tetrasomic segregation of 
the dominant allele of the gene nz controlling a 
lethally necrotic reaction to infection with virus X. 
Further, from certain consistent deviations in these 
segregations it was concluded that the four nzr- 
carrying chromosomes must, in a proportion of cases, 
pair and exchange partners and must therefore be 
homologous. This was suggestive of autopolyploidy, 
and the prediction was made that inspection of 
meiosis would reveal a comparable frequency of quad- 
rivalent formation. The confirmation of this prediction 
which is now to hand is the reagon for publishing 
this note. 
Total 
Cells 
8 910 11 12 
42—--—— WW 


Multivalents per Cell 


NoofMulitivaients 0 123 45 6 7 
No. of Cells 1?— 4 5 13 15 15 11 


The accompanying table contains the numerical 
data for the occurrence of multivalent groups in 
the pollen-mother-cells of the variety Flourball, 
obtained after fixation in acetic alcohol and staining 
by the Feulgen technique. Multivalents include 
trivalents, quadrivalents and a small number of 
groups of higher valency which will be referred to 
again below ; the great majority are, however, quad- 
rivalents. Variation in the proportions of mul- 
tivalents is considerable, but about half the chromo- 
somes present are generally involved. This is the 
case in the two cells figured, one of which has five 
multivalents,the otherhavingsix. Theprobableanalysis 
of these cells ‘may be made with the help of the 
labelled diagram. The two extreme cases listed with 
9 multivalents are, however, the most instructive 
from the point of view of chromosome homology. 
One of these contained 8 quadrivalents and | 
trivalent and univalent; the other, 7 quadrivalents 
and 2 trivalents and univalents. Since the ability 
to form a quadrivalent must always denote a measure 
of homology between the four chromosomes involved, 
it would appear that at least 8 chromosomes are 
present in quadruplicate. This is a sufficiently high 
proportion of the possible maximum of 12 quadriva- 
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Upper, "iotentneeh of 2 pollen mother cells at late diakinesis 
from the variety Flourball from a permanent mount after } culgen 
staining ( x 1500). ae, diagram > Seuss probable analysis 


lents to be strongly suggestive of autopolyploidy on 
cytological grounds alone. 

Quadrivalents have been seen in incompletely 
analysable material of at least four other varieties of 
potato dealt with in my earlier communication. 

With regard to the groups of higher valency than 
four, one of these was encountered in each of eight cells, 
three of which showed a pentavalent, five a hexava- 
lent and two an octovalent; a ninth cell showed 
two pentavalents. A hexavalent is visible in the 
accompanying figure (6). These cells represent 
only a small proportion of those analysed and 
they are best in as signs of segmental 
interchange between two non-homologous chromo- 
somes. Examples of similar multivalents ranging 
from penta- to octovalents are described in 
other potato varieties by Meurman and Rancken'* 
and Ellison*. A minor amount of structural hybridity 
of this kind is not unexpected in a plant in which 
vegetative propagation predominates. Apart from 
this both cytological and genetical evidence agree 
in assigning autopolyploidy to the European potatoes. 
The likelihood of their hybrid origin in the genetical 
sense is, however, not thereby excluded. 

I am indebted to the Agricultural Research Council 
for the provision of optical equipment and to 
Dr. I. Manton for help and advice. 

C. H. Capmany. 

Scottish Plant Breeding Station, 

Craigs House, Corstorphine, 
Edinburgh, 12. 


* Stow, L., Jap. J. Bot., 3, 217 (1927). 

* Meurman, O., and Rancken, G., Soc. Sci. Fennica Comm. Biol., 3, 
1 (1932). 

* Ellison, W., Genetica, 18, 217 (1936). 

* Salaman, R. N., J. Gen., 1, 7 (1910). 

* Black, W., J. Gen., 30, 127 (1935). 

* Collins, E. J., Ann. Bot., 49, 479 (1935). 

* Miller, K. O., Angew. Bot., 12, 299 (1930). 

* Asseyeva, T. O., and Nikolaeva, N., Works Pot. Res. Inst. Moscow 
No. 9 (1935). 

* Lunden, A. P., Meld. Norg. Landbr. Hoisk., 17, 1 (1937). 

” Cadman, C. H., J. Gen., 44, 33 (1942). 
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Vitamin B,, Vitamin B, and Biotin as 
Growth Substances for some 
Ascomycetes 


Ix continuation of earlier published jnvestigations' 
the significance of vitamin B, (aneurin, thiamin) 
i biotin (vitamin H) for the growth of different 
i, the need for growth substances of a number 
of Ascomycetes has been more closely studied. 
laving aside yeast-fungi, only relatively few of 
these have been more thoroughly examined in this 
2 

The genus Ophiostoma (Ceratostomella) was 
fund to include species with the most varying need 
faccessory growth substances. All the nine species 
gamined required one or several growth substances 
jo grow on synthetic media. 

























Tas 1. THE BFFECT OF DIFFERENT GROWTH SUBSTANCES ON 
gepectes OF OPHIOSTOMA IN SYNTHETIC MEDIUM. (Bn — BIOTIN 
METHYL ESTER, Pyr — PYRIMIDINE, Thi — THIAZOLE.) 


Effective growth substances 
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B,-heterotrophy.) The mycel./B,-quotient thus 
obtained was of the same magnitude—about 500,000 
—as the earlier ascertained mycel./B, ~quotient of 
other fungi. Therefore with O. lti as 
test-object, it should be possible to carry out quantita- 
tive B,-determinations in roughly the same manner 
as is employed with the B,-determinations by means 
of Schopfer’s Phycomyces-test’. 

Other ascomycetes which have here been examined 
have generally proved to be auxo-autotrophic or 
B,-heterotrophic. Besides earlier known representa- 
tives of the latter type, Discula pinicola and Diaporthe 
detrusa may be mentioned here. 

From certain points of view Mitrula paludosa is an 
interesting example of a fungus requiring biotin. 
Already it has been shown that biotin is a necessary 
factor for germination of the spores. For good 
growth in a synthetic medium vitamin B, also is 
required. The need of biotin for growth seems, how- 
ever, in a peculiar way to be connected with the 
source of nitrogen; for example, M. paludosa with 
NH,-nitrogen is unable to grow without the addition 
of biotin, while the fungus in question, on the other 
hand, grows quite well without biotin with NO,- 
nitrogen, especially if the substratum is relatively 











— | Growth- 
alysis Species tested Indispensable | stimulating acid. 
for growth inion = A detailed account will be published in Symbole 
a Botanice Upsalienses. 
ay 0 — wa 
ane o eeoseres B, (Pyr) Ba : : . Nits Fares. 
ete 0. coeruleum Bs Pye} ba Bn Institute of Physiological Botany, 
tetely 0. quercus (Py) Ba University of U. la. 
“ pini B, (hyn, B Th y ppsa 
tes of 0 wim , B P Bye June 2. 
Le . 
than perm By Ba ' Fries, N., Symb. Bot. Upsal., 3, 2 (1938). 
colia 0, muonnuletvm | Oy + Tee, B, = ‘Cf. Hawker, L.. NaToRe, 148, 1038 (1988), Robbins, W. J.. and 
P - - Kava F., Amer. Bot., 25, 229 (1938). Schopfer, W. H.. 
cava and Blumer, 8., ack Mikrob., 11, 205 (1940). Melin, E., and 
owed [§ The significance of vitamin B, (adermin, pyridoxin) Midén, G., Svensk Bot. a oe ue 
) the [fis noteworthy for several of the examined species; * Schopfer, W. H., and Jung R. Se Congr. Int. Techn. Chim. 
esent [Bat least six species reacted positively on an addition Paar Schéventne ae 
and {this growth substance, and a closer examination Pe 
ental [dhowed that four of these had no, or in any case in- 
mo- § sufficient for growth, ability to synthesize vitamin B,. e 
ging [ne species, O. multiannulatum, required B, besides Breakdown of Paraffin Wax by Bacteria: 
in —§8, The table shows, furthermore, that B,-hetero- A Source of Error in Corrosion Tests 
ken’ # wophy occurred within a number of species ; in one 
dity particular case, O. pini, combined with biotin- Iw work carried out by the British Non-Ferrous 
hich [J heteroctrophy. Generally there was no need to add Metals Research Association on the corrosion of metals 
rom [§ theentire B,-molecule ; supplied with only pyrimidine by domestic waters, glassware used for sampling 
gree (2-methyl-4-amino-5-aminomethyl-pyrimidine hydro-. water and for carrying out corrosion tests was coated 
chloride) the organism itself was able to produce with paraffin wax to prevent pick-up of alkali silicates. 


for the synthesis of vitamin B, the necessary thiazole. 

Successful experiments to effect ‘artificial sym- 
biosis’ proved that it was a question in these cases of 
amore or less complete loss of synthetic ability. Two 
species—no matter which two—one requiring B, (but 
producing B,), the other requiring B, (but producing 
B,), could consequently grow together on a sub- 
stratum without addition of growth substances. 

The weakest concentration of vitamin B, which 
exercised an observable effect was about 10-!*; it 
vas nearly the same as earlier established, being valid 
for vitamin B, and biotin for those fungi reacting 
to these growth substances. An especially favourable 
object for studies of the quantitative effect of B, 
proved to be O. multiannulatum. This fungus with 
the addition of suboptimal quantities of B, to a 
nutrient solution, otherwise optimal, produced quanti- 
ties of mycelium, which, within certain limitations, 
vere directly proportional to the added B,-quantities. 
(The same holds good also for O. ulmi, which, how- 
ever, showed a certain lability in regard to the 





Tests carried out in waxed containers, or with water 
conveyed in them, gave inconsistent and non- 
reproducible results. It was observed from time to 
time that the wax coatings of some of the carboys 
were attacked and gradually disintegrated. In view 
of our previous experience of bacteria in altering the 
corrosive properties of waters, the possibility of 
bacterial action was considered. 

Water from a carboy showing disintegration of the 
wax was inoculated into a sterile nutrient solution’ 
containing no other source of carbon than flakes of 
the paraffin wax, and incubated at 30°C. After a 
few days a growth of bacteria was obtained which was 
attacking the wax. The species of organism respon- 
sible for the-fermentation was not fully worked out, 
but it was found to be a coccus and possibly was @ 
strain of the Micrococcus paraffine cited by Séhngen*, 
who states that these bacteria are aerobic, of soil 
origin, and are commonly found in surface waters. 

Bacterial activity in any water is bound to change 
its characteristics, and one of the variations inves- 
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tigated was the effect of this bacterial action on the 
apparent free carbon dioxide content of waters 
stored in waxed containers. A series of waxed and 
stoppered Winchester bottles, each partially filled 
with tap water and inoculated with cultures of 
bacteria known to attack the wax, was set up. 
Free carbon dioxide determinations were then made 
on the water in the Winchesters*. The interval before 
the first determination was made varied with each 
bottle, and the bottles were re-stoppered between 
each measurement. 

For comparative purposes two unwaxed bottles 
containing the same water uninoculated were stoppered 
and tested over the same period. 

The experiment showed that water in closed waxed 
containers contaminated with wax-attacking bacteria 
increased its free carbon dioxide content on storage as 
much as twenty times in forty days, whereas there was 
no change in the apparent free carbon dioxide content 
of the water in the two unwaxed bottles. It was 
possible to stop the activity of the bacteria by 
sterilization with heat or disinfectants. 

It is known that the presence or absence of carbon 
dioxide in a water is a most important factor in 
determining its corrosive action, and the accompanying 
table illustrates the variation of corrosive attack 
which can occur if bacteria capable of attacking wax 
are present in a corrosion experiment where such @ 
substance is used. 


EFFECT OF WAX BACTERIA UPON CORROSION OF A DOMESTIC WATER IN 
METAL PIPES CLOSED AT BOTH ENDS WITH WAX. 





Condition of water Corrosion rate | 
Untreated water free from wax bacteria 

Water inoculated with wax bacteria 

Sterilized water 

Sterilized water re-inoculated with wax bacteria 





09 
41 
07 | 
40 





It is believed that other corrosion investigators 
may use paraffin wax’ in their work, and if this is 
so it is imperative that they should be on their guard 
against the action of these bacteria. 

Although the observations have shown that the 
apparent free carbon dioxide content of a water may 
be increased by the action of certain bacteria on 
wax, it must be pointed out that many other micro- 
biological processes normally occurring in natural 
waters are accompanied by a change in the carbon 
dioxide content of the water. We are therefore of 
the opinion that a correct assessment of the corrosive 
properties of a natural water cannot be made unless 
the biological state is taken into accourt. It is 
seldom safe to assume that any sample of natural 
water that has been stored for any length of time 
is representative of the water from which the sample 
was taken originally. 


T. Howarp Rocers. 


British Non-Ferrous Metals 
Research Association, 
Euston Street, 
London, N.W.1. 
June 17. 


* By titration with N/20 eng 
Any organic acids which might 
would estimated as y= i 


nolphthalein as indicator. 
— the action of the bacteria 


' Waksman: “Principles of Soil Microbiology”, p. 204 (1927). 
*Sohngen, N. L., Centrdl. Bakt., II, 87, 595 (1913). 
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Library Stocks of Periodica!s 


Arter this War, even more than after the 
of 1914-18, learned and scientific libraries in Great 
Britain will be faced with the problem of at \« 
to fill gaps in their sets of caused not only 
by the inability to obtain journals from enemy anq 
enemy-occupied countries during the war-p: ‘iod, but 
also by losses at sea and by destruction in :ir-raidy 
As stocks in European countries may also h. Lve been 
destroyed in air-raids, there is likely to be a s shortage 
in many cases, and in order to vent an wu 
scramble on the part of individual libraries to get 
volumes of which there may be an insufficient numbe 
of copies to go round, it is highly desirable that , 
representative and impartial body should decide, op 
a national scale, to which libraries the availabl 
copies should be allotted. 

This allocation should form part of a much 
scheme whereby the present holdings of learned 
periodicals in all important libraries in Great Britain 
would be surveyed and the needs of research in the 
various centres of learning assessed, due regard being 
had to existing subject specializations in various 
institutions. Interchanges of stock could then be 

so as to ensure the presence of complete 
sets of important publications in the libraries where 
they are most needed, and the elimination of many 
incomplete sets where they are little used. This may 
entail on the part of some libraries the sacrificing 
of treasured possessions, but it would be greatly to 
the benefit of research workers as a whole. 

The obvious body to undertake responsibility for 
this work is the Library Association, which by its 
royal charter is entrusted, among other tasks, with 
promoting the better administration of libraries and 
encouraging bibliographical study and research. In 
practice, it will probably be found most economical 
for the actual work to be done at the National Central 
Library, where the machinery for this kind of under- 
taking already ny ae 
Funds for this purpose would no doubt be forth. 
coming. 

It may be mentioned that at least two such schemes 
in limited fields of knowledge, those of German 
studies and of medicine, were already being prepared 
before the War. The former, which was being under- 
taken by the Joint Standing Committee on Library 
Co-operation of the Association of University 
Teachers, had, I believe, reached the stage of recom- 
mending the transfer of stocks; the latter, a much 
larger undertaking under the ices of the Univer- 
sity and Research Section of the Library Association, 
was only in the preli of making the 
survey of holdings, when it was interrupted by the 
War. Possibly a further extension of such special 
subject-schemes might be the best way of tackling 
the job. 

In any event, until the work has been done, 
it would certainly seem premature for any fresh union 
catalogue of periodicals in British libraries to be 
undertaken, because its work would be so soon out 
of date and therefore a waste of money. 


Cyrit C. BARNARD. 
(Librarian.) 


London School of Hygiene 
and Tropical Medicine, 
Keppel Street, 

London, W.C.1. 
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os of Virus Particles 









Tux estimation of size of ultra-visible virus par- 
‘™Mpting B.u. presents many difficulties, and it was perhaps 
10t Only BF citable that determinations by various workers 
my and & ... different methods gave discordant results. An 
od, but HP saustive and critical review of the whole question, 
r-raids, Roy Markham, Kenneth M. Smith and Douglas 
ve been IB (Parasitology, 34, 315; November 1942), provides 
hortage MR’ iasis for the common interpretation of various 





ods. Channels of approach to the determination 






to get particle-size include ultra-violet light and electron 
number Bf oscopy, X-ray diffraction, sedimentation and 
» that 9 “fusion, filtration, and radiation inactivation, and 
cide, o #) are discussed in the present paper. The authors 






ygnize the great probability that viruses are often 
siderably hydrated, and particle-size would then 
greater than in the dry state. One slight criticism 
sight be advanced—that very little notice is taken 
the pH of the virus suspension. This would 










in the Bobably affect the size of protein virus particles, 
d being HFaich would be smallest at the iso-electric point. 
hati he literature on virus-sizes is condensed into three 
1en 


atly to 


lity for 





tables dealing with animal viruses, plant viruses and 
meteriophage. It is considered, however, that the 
magnitude of only three viruses can be stated with 
itude. Vaccinia virus is 235 my diameter in 
hydrated state, and 200 my when not hydrated. 
he unhydrated virus of tomato bushy stunt averages 
29-2 mu in diameter, with molecular weight 10-65 x 
\(*. Hydration increases these velues to about 
1? mu for the diameter, and 18-8 + 5-0 x 10* for 















by its Beclecular weight. Tobacco mosaic virus is rod- 
Ss, with shaped, 280 mu x 15-2 my in the unhydrated con- 
r . dition, though it may aggregate to 532 x 15-2 mu. 






Documentation of the evidence shows a masterly 
thoroughness, and the research worker in this field 







— vill find the paper an invaluable summary. 
nding. 
forth. HB Diapause in the Eggs of a Grasshopper 





Ix considering cases of arrested development in 
insects it is logical to separate those directly due to 







erman @ vironmental causes from those in which develop- 
"pared B ment is inhibited by some factor or factors internal 
under Ht the organism. In the former case, normal develop- 






ment will be resumed as soon as the organism is 
rturned to the right environment: in the latter 
case development continues to be inhibited ‘even 








though the organism is experiencing apparently 
nivet- @ favourable temperature and humidity. H. E. 
ation, § Andrewartha discusses the phenomenon of diapause 
g the r Austroicetes cruciata Sauss. in 


aD. 





in the grasshoppe 
South Australia (Bull. Entomol. Res., 34, Pt. 2; 
13). It appears that this insect enters a state of 
diapause when in the embryo state only a few days 
after the egg has been laid. Diapause was eliminated 
fom the eggs by exposing them to suitable low 
temperature (between 6° C. and 13° C.) for adequate 
periods when the embryo was at a suitable stage in 
development. If the exposure to low temperature 
was inadequate or inadequately timed, diapause was 
not eliminated. The influence of low temperature on 
diapause was due chiefly to changes which occurred 
in the yolk under the exposure. Yolk which had 
become modified in this way is stated to become 
suitable for the nourishment of the embryo and also 
allows it to move over the yolk during blastokinesis. 
Eggs exposed to a constant temperature of 16°-25° C. 
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failed to develop fully : growth was slow and kata- 
trepsis or re-orientation of the embryo as the result 
of movements during blastokinesis did not occur. 
Apparently this was due to the yolk being in 
an unsuitable condition to allow of the embryonic 
movement over the yolk surface. Prolonged ex- 
posure to 16°-25°C. (100-150 days) enabled the 
embryo to grow to a stage at which exposure 
to suitable low temperature eliminated the diapause. 
Intermittent exposure to 10° C. and 25° C. enabled 
the eggs to reach a similar stage of development. 


Bacterial Growth 


Iw three papers by R. M. Lodge and C. N. Hinshel- 
wood (J. Chem. Soc., 208 ; 1943) the growth of Bact. 
lactis aerogenes in various media is described, with 
special attention to departures from the logarithmic 
growth curve. In a synthetic medium containing 
ammonium sulphate or amino-acids as the sole source 
of nitrogen, the results suggest that the maximum 
population is in part controlled by the formation of 
an inhibiting substance removable by cellular oxida- 
tion; that the earliest stages in the utilization of 
amino-acids is not usually rate-determining ; and that 
the mutation involves a slight change in the delicate 
balance of these and other reactions. The lag 
between inoculation and the establishment of the 
logarithmic growth has been examined and is found 
to depend, among other things, on the age of the 
culture, and a lag-removing diffusible substance 
is produced by an actively growing culture. On 
storage for some months in a meat extract medium a 
strain of the bacterium showed in synthetic media an 
increased growth-rate, an increased stationary popu- 
lation, and a greater nse to aeration. Varia- 
tion could not be obtained in artificial media. 


Coat Colour and Behaviour 


C. E. Keever (J. Hered., 33, 371; 1943) has 
continued his investigation on the degree of tameness 
of varieties of the Norway rat. The F, of an albino 
carrying a black gene crossed with a wild grey rat 
was analysed by various tests for tameness. In 125 
segregates it was found that the black-coated rats 
were less savage and more easily handled than their 
grey-coated sibs. It is believed that there is a pleio- 
tropic effect of the gene for black-coat colour, in that 
the gene itself influences the temperament. It was 
found also that the gene for albinism has a profound 
dulling effect on the sense of smell. 


Soil Moisture and Wilt Disease 


In the Niagara Peninsula in 1940 wilts due to 
Verticillium albo-atrum R. and B. occurred on a 
number of hosts, and Colin D. McKeen reports 
(Canadian J. Res., March, 1943) the results of an 
extended series of investigations designed to ascertain 
the factors leading to such epidemic outbreaks, which 
occur only occasionally in the Peninsula. It is found 
that there is a very definite optimum temperature 
for the development of the pathogen in the soil and 
that an outbreak of disease is only to be expected 
when such soil temperatures coincide with the presence 
of relatively high values of soil moisture. This only 
occurs rarely in this locality, which thus usually 
escapes serious trouble from Verticillium wilt, because 
of the low soil moisture throughout that part of the 
growing period during which soil temperatures favour 
the growth of the fungus. 
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Almonds in Great Britain 

A sxort paper by H. Amphlett Williams (J. Roy. 
Hort. Soe., és, Pt.3; March 1943) surveys the possi- 
bility of using almond nuts grown in Britain for 
human consumption during the present shortage. Nuts 
of Prunus A amara, P. A. Pollardii, P. 
tenella (P. nana) and P. Amygdalo-persica contain 
dangerous quantities of hydrocyanic acid, but may 
be used in small quantities for flavouring, in the same 
way as bitter almonds. P. Amygdalus (P. communis) 
and its variety praecor produce about one twentieth 
of the hydrocyanic acid yielded by bitter almonds, and 
the nuts may be used in moderation for dessert and 
cooking purposes. Almond nuts from P. A. macro- 
carpa and P. A. dulcis make practically no hydro- 
eyanic acid. It thus appears that the decorative 
almond trees (varieties of Prunus Amygdalus) in the 
neighbourhood of London could provide a welcome 
qualitative addition to war-time cookery. 


Willows of Saskatchewan 


In the Canadian Field Naturalist (66, No. 7, Oct. 
1942) there is an interesting paper “Notes on the 
Willows of Saskatchewan”’, 3 . P. Fraser, emeritus 
professor of biology, University of Saskatchewan. 
The paper is based on collections and study made in 
the southern half of the province, and did not extend 
into the northern unsettled areas farther north than 
about the 54th parallel. The collectors co-operated 
in the exchange of specimens and notes, and this 
added to the interest and the amount of information 
obtained. It also resulted in the accumulation of a 
representative collection from this area in the 
herbarium of the University of Saskatchewan, and 
the present study is based upon them. 


Synthesis of some a-Acyltetronic Acids 


DERIVATIVES of a-acyltetronic acids are frequently 
found as products of mould metabolism, and the 
synthesis of such compounds is, therefore, of interest. 
Benary in 1909 obtained a-acetyltetronic acid in 
unspecified yield by condensing chloracetyl chloride 
with ethyl 8-aminocrotonate in pryridine, cyclizing 
the resulting ester by heating, and deaminated the 
product by alkaline hydrolysis, obtaining «-acetyl- 
tetronic acid. Wilson Baker, K.D. Griceand A. B. A. 
Jansen (J. Chem. Soc., 241; 1943) find that this acid 
is readily synthesized from §-anilinocrotonic ester and 
chloracetyi chloride. The methyl group of the acid 
is reactive and condenses with several aldehydes to 
form unsaturated compounds which can be reduced 
to the saturated «a-acyltetronic acids. All the 
tetronic acids are very strong, the anion being 
stabilized by a resonance distribution of the charge 
between the oxygen atoms of the acidic hydroxyl 
group and the ester carbonyl group. 


Solubility of Metals in Mercury 

Most metals dissolve slightly in mercury and they 
also react chemically with it to form intermetallic 
compounds. Platinum deteriorates slightly with age 
and becomes brittle with long exposure to it. Iron 
and tungsten seem inert, which may be due in part 
to the protection of adherent surface films of oxide, 
Lead, tin, zinc, and cadmium are sufficiently soluble 
to alter the properties of the mercury, which makes 
them unsuitable for use in contact with it in 
mechanical devices. According to an article by C. H. 
Prescott, jun. (Bell Lab. Rec., 21, No. 4; Dec. 
1942), the solubilities in mercury of silver, copper, 
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nickel and platinum, and of iron an: 

steel, have been recently b) 

Laboratories by a new method employi:, 

lating still of ‘Pyrex’ glass. pron df is evapo”: 

a boiler into a condenser and then flows 

bulb packed with scraps of the metal the 

of which is being determined, back into 

The bulb which contains the metal sample » 

an oil thermostat at a temperature of 100 ©. 

the mercury moves slowly, it becomes satu: 

metal which is precipitated in the boi 

solubility of silver was found to be 0-0015 gm, 

of mercury and that of copper was 0-00013 gm. 

The experiments on silver and copper wer: finished 

in three and thirteen days ively, which time 

correspond inversely to their solubilities. N ckel ang 

platinum are so much less soluble that experiment 

on them required three and seven months res) ectively, 

The solubility of nickel was 1-4 x 10°’ gmjgn 

and that of platinum was 4-6 x 10° 

With iron and stainless steel, the boilers were per. 

fectly clean after eight months. Solubility in :nereury, 

however, is only part of the story. The surfaces of 

silver, copper, nickel and platinum are easily wetted 

and remain covered with a fiuid film of mereury, 

bem material in equilibrium with mercury in thes 
ts is, however, not the metal itself, but a 

her of solid amalgam. Actually, the metal = 

be somewhat more soluble than the amalgam. 

as it slowly dissolves, it is re-precipitated a an 

intermetallic compound which covers the surface and 

retards further attack. 


Load Distribution between Interconnected Power Stations 


In a paper by Paul G. Kaufmann (J. Inst. Ele. 
Eng., 90, Part 2, No. 14; April 1943) on this subject, 
the load distribution in a system of interconnected 
generating stations is examined analytically with 
the view of obtaining maximum system efficiency. 
The author shows a graphical method of solving th 
general problem and discusses automatic load dis- 
tribution, safety devices, and frequency control. A 
mathematical study of the problem is given in a 


appendix. 
Notation of Elliptic Functions 


Ly a lecture to the London Mathematical Society 
on June 17, Prof. E, H. Neville described an effective 
modification of notation in the theory of Jacobian 
elliptic functions. He replaces the classical symbols 
K, iK’ for the quarter-periods by Ke, Kn, writes Ky 
for —(K+iK’), and attaches the symbol K; to the 
origin. The result is to confer on the usual notation 
for the functions a structural significance ; thus the 
function which, after. Glaisher, is denoted by pqu 
(where p, q are any two different letters chosen from 
s, ¢, d, n), is a function with a zero at Ky and a poleat 
Req. theorems and com ive formule 
now replace the sets of individual theorems and 
particular formule with which the subject has been 
overburdened. For example, the function pqu bas 
Ky+ Kg for a half-period, and the identity K,+Ke 
+Kn+Ka=0 exposes at a glance the classification 
of the twelve functions in terms of periodicity. Prof. 
Neville expressed the characteristic property of the 
Jacobian functions as a standardization of the lattice 
to which the functions are attached, and showed how 
from this point of view the general features of the 
fundamental transformations of Jacobi and Landen 
are obvious and the details are discoverable almost 
without calculation. 
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PHYSIOLOGICALLY ACTIVE 
FRACTIONS OF INDIAN HEMP 
By 8. C. BOSE and Dr. B. MUKERII 


Biochemical Standardisation Laboratory, Government 
of India, Calcutta/Kasauli 


N spite of nearly fifty years of intensive study, the 
‘chemistry of hemp resin is still obscure. Earlier 
rkers reported that the active ingredient of Indian 
ap was not an alkaloid’ but a resin'* with 
siling point 265° C. and a chemical composition 
oregented by CysH,,0, (‘crude cannabinol’ of Cahn‘). 
‘od, Spivey and Easterfield* showed that the high- 
ling resin was @ mixture of at least two com- 
ands and isolated from it a pure crypto-phenol, 
abinol, Cy,Hy,9,, dp = — 108°, which formed a 
~stalline acetyl derivative, melting point 75° C. 
ter investigators‘*.*.". obtained apparently con- 
boiling resins to which they assigned the 
mule Cy,H,,0, or Cy.H,,0O,. Work by Cahn® has 
firmed the findings of Wood, Spivey and Easter- 
d (loc. cit.). Myttenaere’*, on the other hand, 
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Adams et al.4*, cannabidiol is inactive. No report 
is available regarding the activity of ‘cannabol’ on 
laboratory animals or human beings. 

The estimation of the narcotic potency of hemp 
drugs is important, particularly from the point of 
view of excise administration, and several chemical 
(Beam’s test**, vanillin test'*) and physical (polari- 
metric test’) tests have been devised to measure this 
activity. However, none of these tests is considered 
satisfactory, as it is still open to question whether 
the tests measure the truly narcotic constituent of 
hemp resin. 

An attempt was therefore made to study the 
pharmacological activity of various fractions of 
charas obtained from authentic Indian sources 
through the courtesy of Dr. H. B. Dunnicliff, director 
of the Central Revenues Control Laboratory. 

1 gm. of charas was extracted in a Soxhlet extrac- 
tor with 50-75 c.c. of carbon tetrachloride. The 
extract was shaken with 0-5 per cent sodium 
hydroxide solution. This was acidified and re- 
extracted with petroleum ether, the residue being 
taken up in every case with carbon tetrachloride. 
The following fractions were obtained: (1) carbon 


EFFECT OF VARIOUS FRACTIONS OF HEMP RESIN IN CATS AFTER EVAPORATING THE SOLVENTS in tacuo AND TAKING 
UP THE RESIDUE WITH ALCOHOL. 
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hlieves that cannabinol is not a pure entity but 
mtains several isomeric compounds, some of which 
soluble in dilute alkalis, whereas others are 
moluble in them. The possibility of spontaneous 
aversion of the alkali-soluble compounds to alkali- 
noluble ones by heat or at room temperature has 
so been suggested. The active constituents of 
odian cannabis resin, according to the present state 
our knowledge, are: (1) cannabinol*-*, C,,H,,0,, 
= —108°, which forms a crystalline acetyl 
erivative of melting point 75° C.; (2) cannabol"', 
ich is isomeric with ‘cannabidiol’ ; (3) cannabidiol** 
possibly in traces in Indian hemp), C,;H,,0,, (L)*? = 
125°, melting point 66-67° C., found in both 
gyptian and American hemp. 
Very little systematic pharmacological work seems 
0 have been carried out on the various fractions 
btained from cannabis resin, and considerable 
eeulation still exists as to which of the natural 
mmponents isolated in a pure state is its charac- 
istic action due. Marshall** observed in 1897 that 
abinol (probably ‘crude cannabinol’, as pure 
anabinol was isolated only in 1899) was physio- 
gically active on human beings. Cahn’, on the 
her hand, reported that cannabinol, though toxic, 
s not the pharmacologically active component. 
york, Bergel and Todd'* leaned towards the same 
lew, in that they found the cannabinol-free resin to 
the more potent physiologically. According to 


tetrachloride extract of genuine charas; (2) carbon 
tetrachloride extract of alkali-insoluble portion of 
charas ; (3) carbon tetrachloride solution of alkali- 
soluble but petroleum-insoluble fraction of charas ; 
(4) petroleum-ether extract of the alkali-soluble 
portion of charas. 

The well-known Gayer’s test** was employed on 
cats for pharmacological evaluation. All the animals 
weighed between 2-0 to 3-0 kgm. and were kept in 
the laboratory for at least four days on laboratory 
diet before experiments were started. The animals 
were fasted overnight before the drug was given by 
means of a Ryle stomach tube. In the accom- 
panying table, results obtained from nearly a hundred 
experiments have been included. These were col- 
lected from cats found sensitive to cannabis action, 
and the maintenance of the initial degree of respon- 
siveness was continually checked by cross experiments 
and interpolation of initial effective dose of whole 
charas when no cannabis mse was obtained with 
the alkali-soluble fractions. The drug was adminis- 
tered in a small volume of absolute alcohol having 
no effect on animals. The solvent was evaporated 
in vacuo because of the toxic effect of carbon tetra- 
chloride on cats even in small doses. Positive 
cannabis mse was indicated by initial excite- 
ment, followed by inco-ordination, rocking move- 
ments of the head, sluggish corneal reflex, somno- 
lence, and mild narcosis. 
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It will be seen from the above that the alkali- 
insoluble fraction (containing cannabinol, etc. (?)) 
was found to be the logically active fraction 
under the conditions of our experiments. The alkali- 
soluble fractions even in three times higher dosage 
and in the same experimental conditions did not 
reveal any narcotic activity. This raises the question 
as to whether ‘cannabinol’ could be considered as a 
physiologically inactive phenol, as has been indicated 
in previous reports*-™*. 

Unless further experimental work is done with 
pure cannabinol, it seems too premature to hazard 
any definite statement regarding its physiological 
potency. It may, however, be presumed from the 
biological assay results on the alkali-insoluble fraction 
of charas that possibly cannabinol may be the pre- 
cursor of the true active ingredient, the phenol being 
broken down in the system to some other derivative 
possessing the ethenoid linkage but with more intense 
physiological activity. The synthesis by Adams and 
his co-workers“ of some tetra-hydro-cannabinols 
possessing strong hashish activity also lends support 
to this supposition. 

Our thanks are.due to Sir R. N. Chopra and Dr. 
H. B. Dunnicliff for their continued interest in this 
work. 


* Smith, Pharm. J., 6, 70 (1846). 

* Wood, Spivey and Easterfield, J. Chem. Soc., 539 (1896). 

* Wood, Spivey and Easterfield, J. Chem. Soc., 20 (1899). 

* Frenkel, Arch. exp. Path. Pharm., 49, 266 (1903). 

* Cuerkis, Ann., 361, 467 (1907). 

*Casparis, Pharm. Hele. Acta, I, 210 (1926). 

* Bergel, Ann., 482, 55 (1930). 

* Cahn, J. Chem. Soc., 986 (1930). 

* Cahn, J. Chem. Soc., 1400 (1933). 

 Myttenaere, F., of Nations Documents 0.C. 1724. J. Pharm. 
y+ 341-4, 357-9; 683-6, 702-7; 723-8 (1938); 22, 163-8 

™ Jacob and Todd, Nature, 145, 350 (1940). 

** Adams, Hunt and Clark, J. Amer. Chem. Soc., 68, 196 (1940). 

™ Marshall, Lancet, I, 235 (1897). 

** Work, Bergel and Todd, Biochem. J., 38, Part 1, 123 (1939). 

“ Beam, Wellcome Trop. Res. Lab., 4th Rept. (B), 25. 

Site test’, cited by Fulton, C. C., Ind. Eng. Chem., 14, 407 

™ Ghosh and Bhattacharji, Analyst, 60, 313 (1935). 

™ Gayer, Arch. exp. Path. Pharm., 128, 312 (1928). 


FISHERIES RESEARCH IN 
AUSTRALIA 


ALUABLE research in biological fishery prob- 

lems is being carried out by the Council for 
Scientific and Industrial Research, Commonwealth 
of Australia. The primary objective of the current 
investigation* is to obtain a well-founded estimate 
of the pelagic fishery resources of Australian waters, 
and in this is included oceanographical work con- 
cerned with changes in currents and water conditions 
generally, together with their effect on the amount 
and distribution of plankton. Roughly speaking, the 
course of the fisheries varies according to the ever- 
varying conditions of the sea. The report on the 
pelagic Tunicata is of importance as the members of 


* Commonwealth of Australia : Council for Scientific and Industrial 
the Plankton of 


in 
$f of 


Kesteven. (Division of Ties, 
. Bulletin No. 157: Studies in the 
2: int of the Fishery and Prelim- 


ry dobula Gunther. By G. L. 
Kesteven. (Division of \ No. 9.) Pp. 147+2 plates. 
(Melbourne: Government Printer, 1942.) 
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this group serve as indicators of changing oces, 
graphical conditions which affect the course of 


This is the first report to be publisiied op 4 
investigations covering the period from }\,y 1939 ,, 
January 1941, carried out by the motor 


as they could be without interfering wit! the mo. 
specific investigations. An intensiv.: study } 
been made of the pelagic Tunicates which. except fo 
Crustacea, form the chief portion of the 20. planktop 
The Tunicates are much more abundant i: the gy 
tropical and tropical waters than in the groat fish 
area of the colder portions of the northern hmisphere 
No species typical: of sub-antarctic (cold wate 
influences are found, those present being maiy 
circumtropical and sub-tropical. 

Comparison of species and their relative numbe 
with those of other regions indicates a much close 
affinity with south Japanese and Philippine an; 
Indo-Malayan than with Californian conditions 
Here there is a distinct probability that the pelagic 
fisheries of south-eastern Australia will develop on 
west- rather than on east-Pacific lines. From the 
unusually large number of rare circumtropical 
sub-tropical species in 1939-40 and from the simul 
taneous reduction in number of the more indigenous 
species, abnormally warm conditions apparently p 
vailed during that period, along with a progressive 
decline in the volume of plankton from 1939 onward 
—conditions which adversely affected the fisheries. 

The plankton, including the Tunicata, is much 
more concentrated in the upper 50—100-metre 


peee 


copes Gaheepenes 


z 


y 4 
m 


BEE 
a es 


layers than at greater depths, and several times more 


concentrated in the warmer than in the colder month 
of the year. Lesser and more uniform concentration 
occur at greater depths. This affords some explan 
tion of the surface shoaling of pelagic fishes ani 
indicates that future investigations will yield most 
reliable results and be most economically pursued if 
chiefly inclined to the upper water layers in the 
warmer seasons of the year. 

Of the pelagic of south-eastern Australi 
Thalia democratica is far the most characteristic 
the next being Ihlea magelhanica, and thirdly Saly 
fusiformis. J 

ies is . The young 
colonies of Pyrosoma atlantica are extremely abundan 
at times. A list of the species so far found in south 


Among the Copelata the outstanding — 
: aos_ser 


eastern Australian waters is given, but systematic na 


and general data with keys to identification 
reserved for a separate publication. 

The study of the Australian mullet fishery relate 
chiefly to Mugil dobula, ly the most importan 
of the inshore species. result of the work sho 
there is undoubtedly over-fishing and that mor 
restrictions should be placed upon the operatives 0 
the industry in order that the stocks may be allowed 
to recover and possibly improve beyond earlier le 
A scheme for immediate and future action to s¢ 
restoration of the fishery is submitted. 

The mullet fishery o tes along almost the entir 
coast of Australia. is @ two-phase fishery 
Mugil dobula which spends the greater part of th 
year in rivers and lakes and a few months in moving 
in truly marine water in shoals along the coast ™ 
spawning migrations. It is found by tagging exper! 
ments that the river and lake fish are not, as thé 
fishermen supposed, distinct from those in the se 
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but merely different phases of one life-history, the 
fish being slimy and dark and the sea fish clean 
wed shining blue. On the east coast there is a con- 
tinuous movement from the southern rivers into 
north of them, and there must be recruitment 
fom the north as there are apparently no separate 
noes, and there is probably one intermingling stock. 
Thus the problem is one for a single uniform policy. 
The mullet is a bottom feeder and eats the sandy and 
guddy slime of the fresh and brackish waters, taking 
ig the organic substances in it. Presumably, feeding 
eases when the fish move to the sea. The larval 
development is unknown, but there are reasons to 
iglieve that the egg is pelagic and hatches within a 
dort period, spawning probably occurring at or near 
the mouths of the estuaries in the surf zone. The young 
fsh are still within a few miles of the estuary at the 
ad of the first year, but after that they move farther 
wp the rivers or lakes and spend their second and 
third year there. 


NEW ZEALAND EARTHQUAKES 
DURING 194! 


CCORDING to the report on seismology for the 
year ended December 31, 1941, which has re- 
cently been received from the acting director, R. C. 
Hayes, the total number of earthquakes reported felt 
in New Zealand during 1941 was 107, the smallest 
number in any year since 1928 (Dominion Observatory 
Bulletin No. R.27, extracted from the Annual Report 
of the Department of Scientific and Industrial Re- 
garch, 1941-42, Dominion Observatory, Wellington, 
New Zealand). The earthquakes, in addition to being 
mported by numerous individuals as having been 
felt, were recorded by instruments as follow, the 
situation of the instrument being given first, and the 
of instrument in parenthesis afterwards : 


‘Auckland (Milne-Shaw), Arapuni (Milne), Rotorua 


(Jagger), Tuai (Wood-Anderson), New Plymouth 


‘B(Wood-Anderson), Hastings (Jaggar), Bunnythorpe 


(Jaggar), Wellington Central Station (Galitzin-Wilip, 
Milne-Shaw, Wood-Anderson, Jones, Imamura), Ta- 
kaka (Imamura), Greymouth (Jaggar), Christchurch 
(Galitzin three components, Wood-Anderson), and 
Monowai (Jaggar). Milne-Shaw seismograph No. 36 


"Bf vas installed at the Auckland Museum early in April. 


However, it was not until November that the neces- 
“ry apparatus was obtained for maintaining accurate 
time. There was considerable delay in establishing a 


[ Wood-Anderson seismograph at Kaimata near Grey- 


mouth owing to the war, but some p has been 


made. The public works officials at Rotorua have 
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developed a method of obtaining records on blue- 
print paper instead of on smoked cardboard. The 


Mismograph at Chatham Islands has been tem- 


porarily ded owing to the War. 

Of the 107 shocks in 1941, 61 were felt in some 
part of the North Island and 55 in some part of the 
South Island. Nine were felt in both Islands. The 
maximum intensity reported felt was Rossi-Forel 
(R.F.) 8. Although the number of shocks felt was 
mall, seismograph records indicate that minor 
activity was much the same as in previous years. 
Earthquakes were comparatively frequent in the far 
north-eastern part of the North Island and in the 
central districts ; and there was more activity than 
wual in Canterbury. On the other hand, most of 
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Hawke’s Bay was comparatively free from earth- 
quakes. Occasional shocks originated in the far south- 
west. The only two outstanding seismic events 
occurred early in the year. These were (1) a shock of 
R.F.8 originating near Taneatua, in the Bay of 
Plenty, on January 9; and (2) one of R.F. 6-7 near 
Lake Coleridge, in Canterbury, on February 7._ The 
Taneatua shock was of very shallow origin, and in 
spite of the high intensity in the epicentral region the 
maximum radius of the ‘felt’ area did not exceed 70 
miles. The Lake Coleridge shock was of normal depth 
and its ‘felt’ area was also small (maximum radius 
about 100 miles). After-shocks of the Lake Coleridge 
disturbance continued at intervals throughout the 
remainder of the year. Both these earthquakes were 
approximately 5 on the instrumental magnitude scale. 
Other shocks with R.F. intensity 6 or greater than 
6 were: April 6d. 18h. 46-8m. v.t. from Taumarunui 
and Hastings to Queenstown and Dunedin (6), May 
29d. lh. 17-1m. v.t. parts of southern Hawke’s Bay 
(6+), August 10d. 10h. 05-2m. v.t. Southland, parts 
of Otago (6), and September 24d. Ilh. 39-5m. v.r. 
Opotiki to Wanganui and Waipawa (6). Four further 
shocks had scale 5 or rather greater, and one had 
scale 3 intensity. 

Two notable features of the 1941 results were : 
(1) a prevailing tendency for activity to be con- 
centrated towards the north-western side of the 
general seismic region; and (2) the occurrence of 
shocks slightly deeper than normal in the submarine 
region between Taranaki and Nelson and beneath 
the northern part of the South Island. This has 
been confirmed by a recent revision of the earth- 
quake records of previous years. 


NUTRITION IN RELATION TO 
BONE GROWTH AND THE 
NERVOUS SYSTEM" 


HE problem had its origin in observations made 

in 1918, when an experimental study of rickets 
was in progress. Some of the animals developed 
severe inco-ordination of movement, independently 
of rickets, and the condition clearly involved a 
different etiological factor. The latter differentiation 
of the anti-rachitic vitamin from vitamin A made it 
possible to shew that the inco-ordination of move- 
ment in young animals was due to vitamin A 
deficiency. 

Examination of the peripheral and central nervous 
system revealed widespread degeneration of afferent. 
nerves (cranial and spinal) and ascending fibres in the 
central nervous system. The interpretation of the 
results at this period was that vitamin A deficiency 
produced degenerative changes in most nerve cells of 
afferent and ascending nerves, but left those of the 
descending and efferent nerves intact. Here the 
position was left for some years, but the unsatis- 
factory nature of the explanation impelled a return 
to the investigation. Since the 8th nerve was ob- 
viously particularly affected, serial sections of the 
labyrinthine capsules were studied. This examina- 
tion led to the finding of abnormal bone growth in 
the internal auditory meatus, which was clearly press- 
ing on both divisions of the 8th nerve. A similar 


* Substance of the Croonian Lecture delivered by Sir Edward 
Mellanby, K.C.B., F.R.S., before the Royal Society on July 15. 
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overgrowth of periosteal bone was found to explain 
destruction of other peripheral afferent nerves. Many 
other abnormalities of the nervous system resulted 
from the same cause, including deformity of the 
cerebellum and medulla, increased intracranial pres- 
sure, internal hydrocephalus, reduction of the sub- 
arachnoid space and of the cerebrospinal fluid, and 
the squeezing of the whole of the central nervous 
system in its bony covering. 

The investigation had now come back to its start- 
ing point, namely, bone development, since it was 
obvious that the essential problem, although asso- 
ciated with such drastic nervous defects, was largely 
one of abnormal bone growth. In the absence of 
vitamin A and carotene, bone growth in certain 
positions was excessive. Whereas it was shown in 
the earlier work that the antirachitic vitamin (now 
vitamin D) controlled the hardening of bone, it was 
now evident that vitamin A restrained the bone cell 
elements in some way, so that in its absence there 
was loss of normal bone shape and also of co-ordina- 
tion of its growth in relation to that of the enclosed 
central nervous system. Although many of the 
essential facts of the relation of vitamin A to bone 
morphogenesis are still unknown, some recent results 
on this problem were described. 


FORTHCOMING EVENTS 


( Meetings marked with an asterisk * are open to the public) 


Saturday, July 24 
INSTITUTE OF PuyYsics (Midland Branch) (at the University, Edmund 
Street, Birmingham), at 2.30 —— by Prof. R. Peierls and 
Dr. L. Jaénossy on “The Meson 


Wednesday, july 28 


ZOoLoeIcaL Society oF Lowpow (in the Meeting Room, Regent's 
Park, London, N.W.8), at 3 p.m.—Sir John Graham Kerr, F.R.S. : 
‘A Naturalist in the Gran Chaco, South America”. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT MASTER OR MISTRESS TO TEACH =e GENERAL SCIENCE 
in the Junior Technical Schools, Bath Technical College—The Director 
of Education, Education Department, Guildhall, Bath (July 30). 

JouNSTON CHAIR OF BIOCHEMISTRY—The Registrar, The University, 
Liverpool (July 31). 

LECTURER IN THE DEPARTMENT OF CHEMISTRY—The Principal, 
Derby Technical College, Normanton Road, Derby (July anes 

VETERINARY INSPECTORS (TEMPORARY) in the Binietes of hastens 
and Fisheries—The Ministry of Labour and National Service ‘Centra 
(Technical and Scientific) Register (Reference No. ON 1399), 
Alexandra House, Kingsway, London, W.C.2 (August 2). 

DEMONSTRATOR (MALE OR FEMALE) IN ANATOMY—The Registrar, 
The University, Sheffield (August 2). 

SPEECH THERAPIST—The Secretary to the Chesterfield and Mansfield 
Education Committees, Education Offices, Mansfield (August 3). 

HEAD OF THE BUILDING DePaRTMENT—The Registrar, Technical 
College, Sunderland (August 6) 

LecrurnER (MAN) Is Scrence (Puysics AND CHEMISTRY)—The 
Principal, Borough Road College, Isleworth, Middlesex. 

TRACHER OF ENGINEERING WorKSHOP Practice in the Smethwick 
Junior Technical School—The Chief Education Officer, Education 
Offices, 215 High Street, Smethwick 41. 

Scrance MASTER TO TEACH MAINLY BIOLOGY in connexion with a 
Pre- Agricultural Course for Boys at the Maidstone Technical Institute 
—The District Secretary, Kent Education Committee, 13 Tonbridge 
Road, Maidstone. 

Reseance CueMists, PaysicisTs AND FURL TECHNOLOGISTS for 
research and development work in connexion with the Ceramic 
Industry—The Director of Research, British Pottery Research Asso- 
ciation, Queens Road, Penkhull, Stoke-on-Trent. 

Lecrurer IN THE MATHEMATICS DePARTMENT—The-~ Principal, 
Heriot-Watt College, Edinburgh. 

VISITING LECTURER IN PsYCHOLOGY—Tne «hy ~ Bh, s 2 Ce 
of Household and Social Science, c/o University C 
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